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Foreword 


The Indian Institute of Astronomical & Sanskrit Research 
as done a very useful piece of work by publishing the Brzhma 
Sphuta Siddhanta. This is an original work on Astronomy 
written about twelve hundred years ago. Mainly devoting himself 
to Astronomy as was natural, the author, Brahma Gupta. has 
also given considerable space to such branches of Mathematics as 
in his opinion are particularly applicable to Astronomy. Brahma 
Gupta is not a mere theoriser. His work bears ample evidence of 
close observation of astronomical phenomena, though he did not 
have at his disposal any large and well equipped Vedhalaya or 
Observatory. He has had to find fault with some of his predece- 
ssors. The main reason for his criticism was as stated by him: 


ब्रह्मोक्त ग्रहगणितं महता कालेन यत्‌ इलथी भूतम्‌ । 
ग्रॅमिधीयते स्फुट तज्जिष्णुसुतब्रह्म गुप्तेन ॥ 


The creator Brahma himself had given certain calculations 
in his book namely Brahma Siddhanta. But in the course of many 
years these calculations have been found to have bocome inaccu- 
rate. Of course, in referring to calculations the author is referr- 
ing to the bases of these calculations, the main data of astronomy, 
The excellent and fairly exhaustive introduction by Dr. Satya 
Parkash is of very great help in understending the book because 
it brings out clearly the various points on which Brahma Gupta 
has laid stress, particularly those on which he differs from other 
great astronomers. 


A great controversy still rages between two schools of Indian 
astronomers which for want of better names may be called the 
schools of Arya Bhata and Brahma Gupta. Some years ago the 
Indian Institute of Astronomical & Sanskrit Research published 
the Vateshwar Siddhanta which is supposed to be associated with 
the Arya Bhata School. It is, therefore. in the fitness of things 
that it should now publish the present standard volume of the 
other school. 


To my mind the Publication of such books is of great value 
from two points of view. It helps to remove the ignorance of 
average educated Indian of today about the achievements of his 
ancestors, In the field of two important branches of science, 
Mathematics and Astronomy, it is really surprising how those 
ancient astronomers could reach such heigts of accuracy with the 
help of instruments which scem to be laughably crude compared 
to those that modern astronomers have at their disposal. At the 
same time a study of such literature isa very salutary corrective 


Er 


to the vanity of those who feel that in astronomy as in certain 
other subjects the last word was said by those writers who have 
written in Sanskrit. We learn how far behind we are in ceruan 
very important directions in the field of knowledge. 


It is interesting by the way to find that the author of this 
great work was a Vaishya. This shows how diffused knowledge 
even of the most abstract subjects was in those days and how 
Scholarship was honoured irrespective of caste. Not one the 
critics of Brahma Gupta has taunted him on the ground of his not 
being a Brahmana. 


Sampurnanand 
Gorernor Rajasthan 


Raj Bhavan, 
Jaipur, 


Dated May 4, 1966. 


Observations 


of 


Dr. K. M. Munshi 


President of the Reception Committee 


The Author Shri Ram Swaroop Sharma has given to the 
world of scholars an excellent and valuable treatise on the tamous 
Astronomer Brahma-Gupta, son of Jisaugupta, born in 589 A.D, 
in Bhillamala or Srimala nox in Southern Marwad close to the 
northern frontier of modern Gujarat. The work is divided into 
13 chapters an at the ead of each. the learned author has gi ven 
reference t» other works and treatises for further study as also 
in support of his various coaclusions. He has described Astro- 
nomy in Ancient India in the light of the knowledge of the 
subject available in different countries in his time. 


After giving personal details of Brahma-gupta, the author 
starts on a critical study of the works of that Astronomer-parti- 
cularly his Brahma-sphuta-siddhanta and Khandana-Khadya, 
The author has also discussed the Indian Luni-solar Astronomy, 
the Greek and Hindu methods in spherical Astronomy and the : 
Epicyclic theory of ancient Indians. Discussing in detail the 
contribution of Brahma Gupta in Arithmetic, Algebra, in Astro- 
nomy and the Astronomical inscruments that he used, the author 
has brought out the various highlights of his work and achieve- 
ments in comparison with those of his predecessors, successors and 
contemporaries in other countries. | 


The author deserves to be congratulated for this scholarly 
contribution on the subject of Ancient Indian mathematics and 
Astronomy. 


—K.M. Munshi 
Bhartiya Vidya Bhawan 


Bombay 


Publisher’s Note 


It is with pride and pleasure that the Indian Institute nf 
Astronomical & Sanskrit Research brings out its second monumental 
work ‘Brahma Sphuta Siddhanta’. The Institute, set up on thes nd 
November, 1957, with the object of promoting resecrch Into anch nt 
Indian manuscripts on Astronomy and allied Sciences, started ats 
programme of publication with the preparation of a critical edition ot 
Vateshwara Siddhanta running into more than 700 pages. [t wis far 
back in early forties that the idea of reviving the treasures of know- 
ledge hidden in ancient manuscripts came to n mind. In 1945 T. could 
succeed in editing and put lishing ‘Trailokya Prakasa’ of Acharya Hemi 
Prabha Sari. 


Altruni’s Travel Accounts of India contain a reference fo 
Vateshwara Siddhanta and this fact was responsible for promptis me to 
arrat.ge publication of Vateshwar Siddhanta. It was rather difficult to 
search out this manuscript and the clue given by Mahamuahoradhyava 
Sudhakar Dwivedi (a great Mathematician and Astronomer of 19th 
century) that the manuscript was available in Gwalior did not lead me 
to any results. I kept my search on and found a copy of this text in the 
collection of manuscripts inherited by a Brahman widow of Gujranwala 
District in west Pakistan. The same style of copy was later seen by me 
in the Panjab University Library at Lahore. 


Vateshwaracharya, the great writer of Vateshwara Siddhanta, has 
criticised Brahma Sphuta Siddhanta of Brahma Gupta, in his work, 
This naturally aroused my curiosity to procure and publish Brahm. 
Sphuta Siddhanta soes to provide right perspective tu the students ot 
ancient Indian Scientific literature. Moreuver, in one ot my 
s with the late Dr. K. S. Krishnan, Director, 
ational Physical Laboratories, New Delhi, be refe 
rred to Dr. Colebrook (a German Writer) as having translated into 
English two chapters of ‘Brahma Sphuta Siddhanta', namely, Vynkts 
(Arithmetic)and Ayakta(Algetra). The late Dr. Krishnan showed keen 
Interest 1n this manuscript and encouraged me in taking up preparation 
of a critical edition of this text. The Institute is grateful to the Govt. 
of India (Department of cultural Affairs) for meeting part of the 


pol a on this publication and thereby enabling us to complete 
our task, | 


..— Ishall be faihng in my duty if I do not mention the great and 
invaluable contribution made for the success of the Institute by its 
founder President the late Shri Brijlal Nehru. It was under his able 
guidance that the Institute started functioning and its various progr 
ume were finalised. His passing away has been a big and irreparable 
loss fo us if Institute will keep his memories always alive by follow: 
i is ideals and by executing with zeal the programmes inspired by 
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I must take this opportunity to express my heartfelt gratitudes to 
Shri B. B. Varma, Member Parliament, who has never shirked in 
shouldering the responsibilities of managing the affairs of the Institute 
first asa member of its Executive Council and now as its President. 
I am also thankful to Dewan Hari Krishan Das, Chairman of the Exe- 
cutive Ccuncil and Shri F.C. Bedi Treasurer of the Institute for their 
un grudging support to the cause of the Institute. 


My thanks are also due to Dr. Sampurnanand, Governor Rajasthan, 
who has blessed the Institute by inaugurating it and has now been kind 
to write a foreword for the present book. I am also indebted to Dr. 
Satya Prakash, Head of the Deptt. of Chemistry, Allahabad University 
tor his having spared time to write an introduction in English for this 
publication. He has always been cheerfully allowing usto draw on his 
rich experience and wealth of knowledge. I am also grateful to Pt. 
Mukund Mishra, Pt. Vishwa Nath Jha, Shri Daya Shankar Dixit and 
Pt. Om Datt Sharma, the learned scholars who helped me in preparing 
this work. 


The book has been published in four volumes. Volume I includes 
introduction in English by Dr. Satya Prakash followed by the text as 
given in the copy of the manuscript obtain.d from the Bhandarkar 
Research Institute, Poona, with footnotes to collate the various versions 
found in the copies of the manuscripts procured from the Royal Asiatic 
Society, Bombay, the Oriental Research Institute, Baroda and the 
Vishweshwaranand Vedic Research Institute, Hoshiarpur. The volume 
also contains a Sanskrit Bhumika from the Chief Editor and an Inde* 
of Shlokas. Volume II comprises ot the first nine chaptcrs of Brahma 
Sphuta Siddhanta containing only those readings which we have 
considered as correct. It also includes Vasana commentary of Prthudaka 
Swami and Vigyan Bhashya in Sanskrit with Hirdi translation. 
Volume III includes chapters 10 to 16. This volume also contains 
Nutan Tilak commentary of Sudhakar Dwivedi and Vigyan Bhashya 
in Sanskrit with Hindi translation. Volume IV ccmprises of chapters 
17 to 24 and also an Index of Shlokas contained in Volumes II. 111 and 
IV. It also includes an : ppendix on Dhayana Grheoradeshadadhyaya. 
Another appendix in this volume contains Và3saiü commentary on 
Goladhyaya. 


The Institute has planned to add to its list of publications, 
shortly, Samrat Siddhanta (3000 pages and already in press). Brhad 
Yavan Jataka (2000 pages) and Panch Siddhaniika (1€00 pages). 


The Indian Institute of Astronomical & Sanskrit Research 
considers it a proud priviledge to dedicate Brahma Sphuta Sidhanta to 
Shri 5. K. Patil, Union Minister for Railways. I am highly grateful to 
him for his having consented to this dedication. I am also grateful to 
Shri K. M, Munshi and Shri Wadilal Chaturbhuj Gandhi for their 
kindly agreeing to my request to be President and Chairman respect- 
ively of the Reception Committee. My heart felt thanks are also due 
to Shri Kanti Lal H. Shah. Hony. Secy. of the Organising Committee 
and to all the members of the organising and the Reception Committees 
for their help amd cooperation in my work. 1 also owe a deht of grati- 


( iii) 


tude t» the Patronsofthe Institute : His Majesty the King of Nepal, 
Abhinaya Samrat. Shri Prithvi Raj Kapoor Shri Dhairyasinh, R, 
Morarji, Chairman Dharamsi Morarji & Con Bombay. Shri Pranlal 
Bhogilal, Patel Bombay for their invaluable help. Tam also grateful to 
the life members of the Institute : H.H, Maharaia Manabendia Shah of 
Tehri Garhwal, Yuvraj P.C Dev, Shri B.N. Bhaskar, Shri R.K. Batra 
Shri Sada Jivatlal Chandulal, Shri Shiv Kumar Bhuvalka, Shri. Jamna 
Das H. Moorjani, Shri Shantilal K. Somaiya, Shri Kisonlal M. Diwan, 
Solicitor, Shri N. K. Jalan, Shri D. R. Nayar, Shri Vadilal Ca Candhi 
Shri Devi Prasad Khandelval, Shri Ram Prasad Khandelval, Shri B. K. 
Jalan, Shri Amir Chand T. Gupta, Shri Laxman Vaman Apte, Smit, 
Padma Koregaonkar. Shri Yodh Raj Bhalla for their support to the 
Institute. 

I must make a special mention here of shri A N. Jha, Chief 
Commissioner, Delhi, who has greatly encouragel me in my task of 
publishing old manuscripts. His help in solving the various probleris 
faced by me, has been invaluable, Lam highly grateful to him for 
his support in my cause. I am abo gratul to H. HM, Mabara 
Manabedra Shah of Tehri Garhwal, Seth Sadajivat Lal Smti; Pla 
Koregaonkar, Lala Yodh Raj Bhalla. Shri F.A l'azalbhai, Shri M war J, 
Vaidya, Shri N.J. Aggarwal Shri P. S, Naulikha, Shri है, L. 
Maheshwari, Shri D. N. Bhattacharjee, Shri P, A. Narialwaln 
Shri P. M. Aggrawal, Shri Shiv Kumar Bhuvalka, Shri Navin 
Bhai Khandwala and Smti. Nirmala Gomte Lala Jagan Nath Jn 
Shri L.S. Aggarwal, Shri B.N. Saxena, Shri R.B. Shah, Shri LO, Joshi. 
Shri T-S, Krishnamurti, Shri R. S, Chitkara, Dr. Ram Karan Sharma, 
Shri V.P. Agnihotri, Shri K.L, Handa and Shri K.G. Somayya for their 
help and advice at various occasions. 


Ram Swarup Sharma 
Bombay 
17-5-1966. 
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भूमिका 
ब्रह्मगुप्तक्ृतो त्राह्मस्फुटसिद्वान्तः 


श्रीचापवंशतिलके श्रीव्याप्रमुखे नृपे शक्नृपाणाम्‌ | 
पञ्चाशत्संगुक्तैवैषशतैः पञ्चभिरतीतेः ] 
Tal: स्फुटसिद्धान्तः सज्जनगणितञज्ञगोलवित्रीत्य । 
Sam कृतो Reyang ॥ 


इति ब्राह्मस्फुटसिद्धान्तीयसंज्ञाध्याये ्राचार्योबत्या ५२० शाकवरष-ग्राचा- 
यस्य (ब्रह्मगुप्तस्य) जन्म समयस्तत: पर त्रिशति avy गतेषु तेन ब्राह्मास्फुट- 
सिद्ास्तसंज्ञको ज्यौतिषसिद्धान्तग्रन्थो विरचितः" । गुर्जरदेशमध्ये भिनमाल नाम 
ग्राम एवास्य जन्मस्थानं बहूनां पाश्चात्यानां गवेषणया सिध्यति । गुजेरदेशीय- 
ज्योतिविदां मृखकथातोऽपि भिह्लमालकोऽधुना भिनमालनाम्ना प्रसिद्धी ग्राम 
एवाऽऽचार्यस्य जन्मस्थान सिध्यति | गुज रदेशोत्तरसीमायां मालव (माड्वार) 
देशतो दक्षिणस्यां दिशि आबुपर्वतलुणीनदोमँध्ये तत्पवंताद्रायुकोरोःयं भिनमाल- 
नामा ग्रामोऽधुना प्रसिद्धोऽस्ति | 


विष्णधमोत्तरपुराणात्तरगतं ब्रह्मसिदधान्तमागमीकृत्म ब्राह्मस्फुट सिद्धान्त 
ब्रह्मगुप्तेन विरचितः | नलिकादिवेधट्वारेण हृगणितेक्यकारि-ग्रहादि साधन- 
कारणात्प्राचीनं ब्रह्मसिद्धान्तं संशोध्य नवीनं ब्राह्मस्फुटसिद्धान्त रचितवान्‌ 
ब्रह्मगुप्तः | 
ब्रह्मोबतं ग्रहगणितं महता कालेन यत्‌ सिलीभूतम्‌ | 
ग्रभिधीयते स्फुटं तञ्जिष्णसुतब्रह्मगुप्तत ॥ 
संसाध्य स्पष्टतरं बीजं नलिकादियन्त्रेभ्यः | 
तत्संस्कृतग्रहेभ्यः FA ffad ॥ 


इत्याद्युक्त्या स्फुटं ज्ञायते । Wd चतुर्वेदाचार्यपृयूदककृगा तिलक्संज्ञिका 

टीका प्रसिद्धाऽसीत्‌ साऽधुना सम्पूर्णा सम्प्रति नोपलभ्यते | 'कोलब्रूक साहेब- 

महोदयैः सम्पूर्णा सा टीको (पृथूदक कृता) पलब्धा तढ्लेनास्य ग्रन्थस्य द्वादंशाषंटा- 

इ्ाध्याययोर््यक्ताव्यक्तगणितसंज्ञयोराङ्गलभाषायामतुवादः १७९९ शाकवर्षे 

१. गुप्तपदान्ताहैश्यकुलोत्पन्नो रीवांनरेदास्य व्याघभटेश्‍नरस्य प्रधानज्यौतिषिक 
आसीदयमिति बहूनां मतमस्ति । 


(२) 


(१८१७ खीष्टाब्दे) कृत इत्युपरम्यते । अत्र बराह्मसफुटसिदधान्तेऽ्टाधिक CRM 
१००८मिता श्रार्याः सन्ति, तथा पूर्वाध १. मध्यगतिः । २ स्पष्टातिः। ३. त्रिप्रश्ना- 
ध्यायः । ४. चन्द्र्रहणाध्यायः। ५. सूर्यग्रहगाध्यायः। ६. उदयास्तमंगास्याय: । 
७. ARRETAN: । ८. चद्धच्छायाध्याय:। ६. ग्रहयुप्यव्यायः, १० भगः 
ुत्यध्यायः, इति दशाध्यायाः सन्ति। पराध च १. तत्र गनन) d 

गणिताध्यायः। ३ मध्यगल्युत्तराध्यायः । V. सफुटगत्पुलरा-वाब: |d 
५. त्रिप्रश्‍नोत्तरध्याय: । ६. ग्रहणोत्तराव्यायः। ७. छेद्यणाध्यायः p ८ 4 uq Tet- 
्युत्तराध्यायः। ९. कृट्टाकाराध्यायः | Qo छुन्दश्रित्य्रात्सायः । ११. गा" 
ध्याय: । १२. यन्त्राध्यायः। १३. माताध्याय: । १४. ARTETA TT EET- 
ध्यायाः सन्ति, पर्वार्धपराधध्याययोयोगित चतुबिशतिरब्याया अब सन्त सहति । 
तषु तन्त्रपरीक्षाध्यायो विचाराहँ: । ser वहुनामाचार्यागां नामाति मति 
चाचायणोल्लिखितानि | यथा-- 


लाटात्‌ सूर्यशशाड्री मध्याविन्द्रच्च चद्धपामी न | 
qaga शीघ्रव्रहूस्पति सितशीत्र शेश्चरान्‌ मध्यान्‌ ॥ 
युगयातवर्षभगणान्‌ वासिष्टाह्रिजयनद्धिकतगादात्‌ । 
मम्दोञ्चपरिधि-पात-स्पष्टीक रगाद्य मार्य भटा स्‌ || 
श्रीषेणेन ग्रहीत्वा रक्षोच्चयरोमक; कृतः कन्धा । 
एतानेव गृहीत्वा वासिष्ठो बिष्णुत्रद्धगा ॥ 
अनयो्न कदाचिदपि ग्रहणादिषु भवति हृष्टिगरितेक्यम । 
यदुभवति तद्घुगाक्षरमतोऽस्फुटाभ्यां किमेताभ्याम्‌ ॥ 


एभिः इलोके: श्रीषेशाचार्यक्तो रोम विद्वान, विष्युनसद्रकतश्न गो 
वासिष्टसिद्धान्तर्तयोद्‌ पणमाहेति टीकाक्ृतश्चतुर्वदाचार्यरय कथगमस्ति। पतः 
सिद्धान्तिकायाँ श्रीषेण विष्णुचन्द्रयोरनूत्लेखात्‌ वराहमिहिराचार्यानिम्तरं CHI. 
गृप्ततः पूर्वेमेतौ ज्यौतिषसिद्वान्तग्रम्थरचयितारावास्ताम्‌ ४२७ शापवर्पात्‌ पश्चात्‌ 
५५० शाकवर्षात्पूर्वं तयोः (श्रीषेण विष्णुचन्द्रयोः) रोमकतिद्वान्तो वामिष्ठ- 
सिद्धान्तश्रातिगणितस्थोल्यमापन्नाविति स्वयं वेधद्वारा स्थिरीकृत्यवाऽऽचायोण 
ब्रह्मगुप्तेन) प्रौढोक्त्या 'यदृभवति तद्घुणाक्षर मित्यादि कथ्यते । ब्रत्रार्यभटस्य 
सिद्धान्तः सर्वत्रैव दोषावह एवेति वदन्नप्याचार्यो (ब्रह्मगुप्तः) agda तदुक्तीरेव 
खण्डयितु ग्रन्थमरचयत्‌ | यथा enmt खण्डयति--- 


प्राणेनेति कलां yfe तहि कुतो ब्रजेत्‌ कमध्वानम्‌ | 
"आरवत्तंनमुर्व्याश्चेन्न पतन्ति समुच्छ्रयाः कस्मात्‌ ॥ 


( रे ) 


qarasa भगणानां स्थिरत्वं स्वीकृत्य- अहोरात्रासुभि: स्वाक्षो- 
परि पृथिव्या श्रमणं मन्यते झ्रार्यभठेनेति-आवत्तनमुव्य श्चिदित्यायुक्ति: । अन्यत्रा- 
नेका अत्युक्तयो दुराग्रहवशात्‌ कृत्रचिद्वाग्बलेन कथिता ब्रह्मगुप्तेन यथा-- 


स्वयमेव नाम यत्क्ृतमायभटेन स्फुटं स्वगरितस्य | 
fag तदस्फुटत्वं ग्रहणादीनां विसंवादात्‌ ॥ 
जानात्येकमपि यतो नार्यभटो गणितकालगोलानाम्‌ | 
न मया प्रोक्तानि ततः पृथक्‌ पृथक्‌ दूषणान्येषाम्‌ |i 
आर्यभटदूषणानां संख्या वक्तु न शक्यते यस्मात्‌ | 
तस्मादयमुदुदेशो बुद्धिमताऽन्याति योज्यानि॥ 


स्वयं ग्रहग्रहणादिवेधकर्ता ब्रह्मगुप्तः घ्राचीनाचार्यभ्योऽनेकान्‌ विशिष्टान्‌ 
ग्रहादिसाधनविधीन्‌ गशितसत्यासत्यपरीक्षार्थं वेधविधींशच स्वग्रन्थे प्रौढोक्त्या 
प्रतिपादयति — 


ज्ञातं कृत्वा मध्यं भूयोऽन्यदिने तदन्तरं भुक्तिः । 
त्रे राशिकेन भुक्त्या कल्पग्रहमण्डलानयनम्‌ ॥ 
यदि भिन्नाः सिद्धान्ता भास्करसंक्रान्तयोऽपि भेदसमाः | 
स स्पष्टः पूर्वस्यां विषुवत्यर्कोदयो यस्य॥ 


इत्यादिना वास्तवविचारासक्तः सवंप्रथमं सर्वतो विशिष्टं विवेचनाबहुल 
सिद्धान्तग्रन्थं ब्रह्मगुप्त एव रचितवानित्युपलब्धज्यौतिषसिद्धान्तग्रन्थेभ्यो ज्ञायते | 
कृती जयति जिष्णुजो गणकचक्रचूडामणि' रितिस्वसिद्धान्तशिरोमणेगंशिता- 
ध्यायारम्भे भास्कराचायण ब्रह्मगुप्तमभिवन्द्य तत्परमपि बहुत्रस्थले ब्रह्मगुप्तः 
मतोल्लेखं कुर्वताऽपि 'यथाञ्त्रग्रन्थे ब्रह्मगुप्तस्वीकृतागमोऽङ्गींकृत' इत्युक्त्या 
तद्ग्रन्थानुसारी ग्रन्थो रचित इति प्रतीयते । ब्रह्मगुप्तेनायनचलनं नोपलब्धमिति 
ब्रह्मास्फुटसिद्धान्ततो ज्ञायते | अयनचलनोपलब्धिः प्रत्युत खण्डितेति हृश्यते 
यथा— 


परमल्पामिथुनान्ते युरात्रिनाडयोऽकंगतिवशाहृतवः | 
नायनयुगमयनवशात्‌ स्थिरमयनद्वितयमपि तस्मात्‌ ॥ 


वराहमिहिरोऽयनचलनसम्बन्धे सन्दिहान श्रासीदिति "नूनं कदाचिदासीं- 
date पूर्वशास्त्रेषु, इति तत्कथमेन ज्ञायते । तत्समयेऽञ्चिन्यादौ क्रान्तिपात 
आरसी दित्यस्विन्यादि नक्षत्रगणाना प्रवृत्ता सव ब्रह्मागुप्तात्परमद्यगवधि प्रचलति | 


(x) 


पञ्चषष्ट्या वर्षे: क्रान्तिपातः प्राय एकमंशं पश्चिमदिश्यपसरति तज्ज्ञानं ET- 
कालेनासम्भव इवेति वेधविज्ञेनापि ब्रह्मुप्तेनायनचलनं नोपलव्धमिति । आर्य" 
भटत्रिरोधी भूत्वापि ब्रह्यगुप्तो ब्राह्मस्फुटसिद्धान्तरचनानन्तर सप्तत्रिशत्तमे वर्ष 
लण्डखाद्यकं नामकरणाग्रन्थं रचितवान्‌ यथा तत्प्रारम्भे -- 


प्रणिपत्य महादेवं जगदुत्पत्तिस्थितिप्रलमहेतुम्‌ | 
वक्ष्मामि खण्डखाद्यकमाचार्यार्यभटतुल्यफलम्‌ ॥ 
प्रायेणर्यभटेन व्यवहारः प्रतिदिनं यतोऽशक्यः | 
उद्ठाहजातकादिषु तत्समफललघुतरोक्तिरतः ॥ 


इति तदृक्तग्रन्थपर्यालोचनया ज्ञायते यत्सर्वत्र व्यवहारकृतां मानवार्ना 

मध्ये प्रचरितार्थभटमत निराक्रणमतीव कठिनमासीदिति--श्रायेभटमतानुसारि- 
व्यवहरतां तात्कालिकजनावामुपक्रारायेव व्यावहारिकः करगाग्रन्थः खण्डखाद्यक- 
नामको रचितो ब्रह्मागुप्तेन | यथोपलब्धेषु प्राचीनज्यौतिषसिद्धान्तग्रन्थेप्‌ ब्राह्म 
स्फुटसिद्धान्त आदशंरूपो ग्रन्थस्तथेव सर्वेषां करणाग्रन्थानामाद्शरूपमादिमं वा 
इतस्त्रयोदशशतवषेः प्राचीनं खण्डखाद्यकं करणाम्‌ | ग्रथ 'ब्रह्मा ह्वयश्ची घ रपद्म- 
नाभबीजानि यस्मादति बिस्तृतानि इति बीजगणिते भास्करोवत्या ज्ञायते 
यदुब्रह्मगुप्तस्य विपुछो बीजगणित ग्रन्थ ्रासीत्परमयं ग्रन्थः कुत्रापि नोपछभ्यते 
न वा श्रू यते aaga एव सवपिक्षया श्रीपतेरादर्शभूतः। ब्राह्मस्फुटसिद्धान्त~ 
सिद्धान्तशेखरयोः पर्यालोचनया ज्ञायते यदु ब्रह्मगुप्तोक्ताः संक्षिप्ता बहुलार्थयुक्ता 
आर्या एव बृहदाकारेश्छन्दोभिरतुदिताः श्रीपतिना। वस्तुतो ब्रह्मगुप्तोक्त' ग्रह- 
गणित सूक्ष्म ज्ञात्वा सत्यमित्र तदेव स्वीकुर्वन्‌ श्रीपतिस्तदुक्तिवेषम्यं स्वसुन्दर- 
रचर्नाभिरपहरन्‌ सुगमतर ग्रन्थांतरं (सिद्धान्त शेखरं) चकार, नात्र केषामपि 
बिप्रतिपत्तिः । ग्रन्थरचनासम्बच्धे श्रीपतेविशेषतो लल्लाचार्य एवादर्शः। ये केचन 
विषया ब्रह्मगुप्तेन न कथिता ग्रथ लल्लेन कथितास्तान्‌ सर्वनिव नियतमेव 
श्रीपतिः शलोकान्तरेण तथेव कथितवान्‌ । वस्तुतो द्वयोग्नेन्ययो; (ब्राह्मस्फुट 
सिद्धान्तशिष्यधीवृद्धिदयोः) परिशीलनं कृत्वा श्रीपतिना सिद्धान्तशेखरो रचित: | 
ब्राह्मस्फुट सिद्धान्ते येषामाचार्याणां नामानि समागतानि सन्ति तेषां सम्बन्धे 
_ किञ्िद्विविच्यते । स्वेषां सिद्धान्तानामादिमः सर्वेभ्यः प्राचीनो वा ब्रह्मसिद्धान्त 
एव, स एव कश्चित्‌ पितामहसिद्धान्तनाम्नाप्युच्यते । पञ्चसिद्धान्तिकायां 


वराहमिहिरेण द्वादशोऽध्याय श्रार्यापञ्चात्मकः पैतामहसिद्धान्तः कथितो 
AAA ५ ५. 035 | | 


. रविश्नशिनो: अञ्चयुगं us वर्षाणि पितामहोपदिष्टानि । 
अधिमासस्त्रिशदुभिर्मासै रवमस्त्रिषष्द्याइह्वाम्‌ ॥ 


(x) 


gud शकेन्द्रकालं पञ्चभिरुद्धुत्य शेषवर्षाणाम्‌ | 
द्विगुणं माघसिताद्यं कुर्यादु द्यगणां तदन्ह्य दयात्‌ ॥२॥ 
सेक षष्ट्यशे गणे तिथिर्भमार्क नवाहतेऽक्ष्यकेः | 
दिग्रसभागः सप्तभिरूनं शशिभ धनिष्ठाद्यम्‌ d 
प्रागर्धं पर्वं यदा तदोत्तराऽतोऽन्यथा तिथिः पूर्वा। 
प्रकंघ्ने व्यतिपाता A पञ्चाम्बरहुताशंः ॥४॥ 


द्रयग्निनगेषृत्त रतः स्वमितमेष्य दिनमपि याम्यायनस्य। 
द्विघ्नं शशिरसभक्तं द्वादशहीनं दिवसमानम्‌ ।।५॥ 


एतदनुसारेणेक्रस्मिन्‌ युगे सौरवर्षारि=५, सौरमासाः=५ x १२=६०। 
प्रधिमासो=२। चा्द्रमासाः=६२ एते त्रिशद्गुरितास्तिथयः= १८६०, HT- 
मानि=३०, UAT रहितास्तिथयोऽहर्गणाः= १८३० इति ॥ 


पञ्च सिद्धान्तिकायां 'पौलिश सिद्धान्त? इति नाम्ना एकोऽध्यायो वत्ते, 
ब्राह्मस्फूट सिद्धान्तटीकायां पृथूदकेन बहून्येव पौलिशसिद्धान्तवचनानि प्रमाण- 
त्वेनोद्ध तानि सन्ति। अस्य सिद्धान्तरचयितुः सम्बन्धे बहूनि मतान्तराणि सन्ति । 
वराहोक्तपौलिशसिद्धान्ते यवनपुरात्‌ उज्जयिन्या वाराणास्याइच देशान्तर- 
मृल्लिखितमस्ति | यथा ~ 


म्रवनाच्चरजा नाडयः सप्तावन्त्यां त्रिभागसंमिश्राः । 
वाराणास्यां त्रिकृतिः साधनमन्यत्र वक्ष्यामि ॥ 


शाकल्यसंहितोक्त ब्रह्मसिद्धान्ते पुलिशसिद्धान्तोल्लेखो mud । ब्राह्मस्फुट- 
सिद्धान्तटीकायां पृथूदके देशान्तर रेखा च पौलिशे पठ्यते इत्युक्तम्‌। तथा च 
पुलिशाचार्य:-- 


— 
उज्जयिनी रोहीतककुरुयमुनाहिमनिवासमेरूणाम्‌ | 
देशान्तरं न कार्यं तल्लेखामध्यसंस्थदशेषु ॥ 


त्यादि विचारेण पौलिशसिद्धान्तः, सर्वमान्य आसीदिति प्रतिभाति 
परमयं सिद्धान्तः साम्प्रतं नोपलभ्यते इति । 


सूर्य सिद्धान्त एव प्राचीनतमः सर्वप्रथमः सिद्धान्तग्रन्थ इति बहुनां विदुषां 
मतम्‌ । 
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केन्नित्रक्षक्षसूर्याच्च ` भिन्नोऽयमिति यद्दलात्‌ | 
5वदन्ति मूढवादस्याप्रामाण्यात्तदसदुधुवम्‌ ॥' ˆ 


( ६) 


इति कमलाकरोत्तया स्वयं भगवान्‌ सूर्य एवास्य रचयिता । आइचर्यस्म 
विषयोऽयमस्ति यदत्रा (सूर्यसिद्धान्ते) यनांशानयनस्‌ | 


'त्रिशत्कृत्यो युगे भानां चक्र प्राक्‌ परिलम्बते | 
तदृगुणादृभूदिने भक्ताद्‌ दुगणाद्यदवाप्यते ॥।' 
'तद्दोस्त्रिध्ना दशाप्तांशा विज्ञेया अयनाभिधाः | 
तत्सस्कृतादु ग्रहात्‌ क्रान्तिच्छाया चरदलादिकम्‌ ॥' 


इत्यनेन कृतमस्ति। परं ब्राह्मस्फटसिद्धान्तनिर्मात्रा ब्रह्मगुप्तेन तस्य 
(ग्रयतांशस्य) चर्चाऽपि न कृता । कथं ब्रह्मगुप्तेन तच्चर्चा न कृतेति न ज्ञायते । 
सूर्य सिद्धान्तस्योदयास्ताधिकारे 'भ्रभिजिद्‌ ब्रह्माहृदयं स्वातीवेष्णाव वासवाः’ 
इत्यादिना सदोदित नक्षत्राणि भगवता सूयण कथितानि सन्ति, अस्य इलोकस्य 
युधावषिणी टीकायां 'देशज्ञानं विना सदोदित नक्षत्राणां ज्ञानं न भवति निरक्षे 
च सोम्यध्रवोऽप्यहृश्योऽतः केनचिदृगोलानभिज्ञेनायं श्लोक: प्रक्षिप्त, इनि 
यल्लिखितमस्ति तत्समीचीनं नास्ति । पाताधिकारे पातस्थितिकालस्य फलं — 


श्रादयन्तकालयोमंध्य: कालो ज्ञेयोऽतिदारुशाः | 
प्रज्वळज्ञ्वलनाकारः सर्वकर्मसु गहितः॥ 
एकायनगतं यावदकन्द्रोमंण्डलान्तरम्‌ । 
सम्भवस्तावदेवास्य सर्वकर्मविनाशङृत्‌ ॥ 
स्नानदानजपश्रा द्वब्रतहोमा दिकर्मभिः | 
प्राप्यते सुमहच्छु यस्तत्कालज्ञानतस्तथा || 


इत्यनेन परातस्थिन्रिकाल: सर्वकर्मविनाशकदुक्तः। पातकाले स्नानदान- 
जपश्राद्वव्रतहोमा दिकमंभिमंहत्कल्याणं प्राप्यते लोकैरिति । तथा च- 


रबीद्धोस्तुल्यता क्रान्त्योविषुवत्सन्निधौ यदा | 
iafe तदा पातः स्यादभावो विपर्ययात्‌ ॥ 


इत्यनेनापूर्वविषयः कथितोऽर्थाद्विगोलसम्धिसमीपे यदा रत्रिचन्द्रयोः 
कान्तिसाम्यं भवेत्तदाऽल्पेनेव कालेन द्विवारः पातः स्यात्‌। यदा रव्ययनसन्धि- 
समीपे क्रान्तिसाम्याभावस्तदा बहुकालपर्यन्तं क्रान्ति साम्याभावः स्यादिति । 


ब्राह्मस्फूटसिद्धान्तेऽपि पातस्थितिकालफलं सूर्यसिद्धान्तोक्तवत्कथितम्‌ | 
सिद्धान्तशेखरे कियत्कालपर्य्तं पातफलमिति 'भानोबिम्ब तुहिनकिरणापक्रमे- 
OSPRSBEO यावत्ताबन्मुनिभिरुदितसंभवस्तत्फलस्थ | तस्याभावे भवति नियतं 


(७) 


तत्फलस्याप्यभावो यात्रोद्वाहादिषु पुनरिह SD नेव दुष्टम्‌ ॥' अनेन कथितम्‌, 
अ्र्थात्सूयंविम्बै तुहिनकिरणापक्रमेण (चन्द्रस्य स्पष्टकान्त्या सह) यावत्काल- 
पर्येन्तमेकमार्ग {एकस्मिन्नहो रात्रवृत्त ऽर्थाद्यावत्‌ क्रान्त्योविवरं मानेक्यार्धादल्यं 
भवति यथा बिम्बेकदेशजक्रान्त्योः साम्यं भवतीत्यर्थः |) तावत्‌ मुनिभिः फलादेश- 
कृद्भिः पातसंजातफलस्य संभवः कथितः। तस्य सूर्यस्य चन्द्रस्य स्पष्टक्रान्त्या 
सहँकमार्गावस्थानाभावे तत्फलस्थाप्यभावो भवति। इह पुनः पातस्थितिकाले 
यात्रोद्ठाहादिषु मङ्गलकार्यषु दिनत्रयं दुष्टं नैव । केयूचित्कलग्रस्येत्र व्यतोपात- 
वेधृतयोः सतोस्तद्विनं तत्पूर्वं दिनमपरदिनं चेति दिनत्रयं शुभकार्य निषिद्धमिति 
केशिचिदुवतं तत्परिहा रार्थमाह-दुयुत्रयं नेव दुष्टम्‌ । सूर्यसिद्धान्तादिषु पातकाल 
एव शुभकार्य दोषभाक्‌ गते पातकाले च दोषो न भवतीति । प्रसङ्गादत् 
सिद्धान्तशेखरवचनोल्लेखः कृत: । यतः श्रीपतिराचार्या(ब्रह्मयुप्तात्‌) दर्वाचीनोऽ- 
स्ति । ब्राह्मस्फुट सिद्धान्ते तन्नामोल्लेखो नास्ति i 


भारतीयानां ज्योतिविदां मध्ये श्रार्थभट एव सर्वप्रथमं दिनरात्र्योः कारण- 
स्वरूपं पृथिव्या आवत्तंनं कथयति | यथा गीतिकापादस्य प्रथमश्लोके एकस्मिन्‌ 
महायुगे ४३२०००० भूमेर्भेगणाः १५८२२३७५०० एतावन्तो भवन्तीति प्रथमं 
कथयित्वा दृष्टान्तद्वारेण भूञ्रमणां-- 


ग्रनुलोमगतिर्तोस्थः पश्यत्यचलं विलोमगं यद्वत्‌ । 
प्रचलानि भानि तद्वत्‌ समपश्रिमगानि लङ्कायाम्‌ ॥ 


अनेन हृढीकरोति। परमत्र विचित्रमेतदवलोक्यते यदार्यभटीय टीका- 
कारेण परमेशवरेणेतत्‌-इलोकस्यावतरणां 'भूमेः प्राग्गमनं नक्षत्राणां गत्यभावञ्चे- 
च्छन्ति केचित्तन्मिथ्याज्ञानवशादुत्न्तां प्रत्यग्गमन प्रतीतिमङ्गोकृत्य भूमेः प्राग्ग- 
तिरभिधीयते | परमार्थतस्तु स्थिरेवभूमिः’ इत्युक्तम्‌ । स्वयमप्यार्यभटः — 


उदयास्तमय निमित्त नित्यं प्रवहेण वायुना क्षिप्तः | 
लङ्कासमपञ्चिमगो भपञ्जरः समग्रहो safa 


इत्यनेन भूञ्रमणामस्वीकरोतीति हृद्यन्ते। आर्यभटस्य मनसि निश्चयो 
नासीद्यत्‌ पृथिवी चलति-नवा चलति । ब्रह्मगुपतेनेक्रमधूर्वं वस्तु 'नतकर्म? sfa- 
पादितम्‌ । मन्दफल-शीघ्रफल-भुजान्तरादि संस्कारेण यो हि स्पष्टग्रहः समा- 
गच्छति स स्वगोलीयः (ग्रहगोलीयः) सः ग्रहोऽस्माकं यत्र प्रत्यक्षो भूतो भवतिस 
एवास्माकं स्पष्टग्रहो भवितुमर्हति | स्वयोलीयस्पष्टग्रहे यावता संस्कारेणास्माकं 
स्पष्टग्रहो भवति तस्येव संस्कारस्य नाम 'नतकमं' ब्रह्मागुप्ततः केऽपि प्राचीना 
प्राचार्या एतस्य (नतकमंशाः) नामोल्लेखं न कृतवन्तः। भास्कराचार्येण सिद्धान्त 


" cT 


शिरोमणेगंणिताध्यायस्य स्पष्टाधिकारे-एतस्या$नयन प्रकारोऽभिहितः । "मुहः 
स्फुटातो ग्रहणो रवीन्द्रोस्तिथिस्त्विदं जिष्णुसुतो जगाद इति भार्तरोक्तेर्जायते 
यदेतस्याविष्कर्ता ब्रह्मगुप्त एवास्ति । भास्कराचायण भोग्यखण्डस्पप्टीकरणं 
यदभिहितं तन्मूलमपि ब्राह्मस्फुटसिद्धान्तस्य ध्यानग्रहोपदेशाध्याये ब्रह्मागुप्तोक्त- 
मेव, न द्यन्येराचायँस्तत्सम्बन्धे किमपि लिखितम्‌ । कमलाकरेशा तु तिद्वान्त- 
तत्वविवेके भास्करोक्तभोग्यखण्डस्पष्टीकरणस्य खण्डनमेव कृतम्‌ । वस्तुतः 
कमलाकरोक्तं खण्डनं न समीचीनम्‌ । ब्राह्मास्फुटसिद्धान्ते त्रिप्रश्नाधिकारे 
दिक्साधने 'पूर्वापरयोबिन्दू तुल्यच्छाथाग्रयोदिगपराद्यः । पूर्वान्यः क्रान्तिवश्यात्‌ 
तन्मध्याच्छङ्कुतल मितरे' इत्यत्र क्रान्तिवशाहिक्साधने कथं भेद उत्पद्यते तदर्थ 
चतु्वंदाचार्येण करशांवृत्ताग्रान्तरं यत्साधितं तदेव 'छायानिर्गमनग्रवेशसमयार्क- 
क्रान्तिजीवान्तरमि त्याद्युक्त्या श्रीपतिना, तदनु 'तत्कालापम जीवयोस्तुविवरादि' 
त्यादिना भास्करेण च गृहीतम्‌ । मन्दफलानयने वस्तुतो मन्दकर्णानुपातेनेत्र 
'मन्दफलं सिध्यति | यद्यप्यत्र भास्करेण स्वमतं न प्रतिपादितं तथापि चद्ग्रहगो 
स्फूटरविचन्द्रकणांसाधने 'मन्दश्र तिद्रक्श्रि तिवतु प्रसाध्या' इत्यादिना ब्रह्मगुप्त- 
स्थेव मतं स्वीकृतमित्यपि ब्रह्मगुप्तोकतेवेलक्षण्यमस्ति | लल्लाचार्येण saeg- 
मंणोरानयनमुत्कमज्ययाक्ृतमिति ब्रह्मगुप्तोक्तौ अत्र ज्याशब्देनोत्कमज्या 
ग्राह्य ति’ चतुरवेदाचार्यव्यास्यानमेव लक्ष्यीकृत्य भास्करेण qarag fata- 
सुन्दरी साऽन्यथा तदनुगैविचायंते' इत्युक्तम्‌ | 


'युगमच्वन्तरकल्पाः कालपरिच्छेदकाः स्मृतावुक्ता: | 
यस्मान्न रोमके ते स्मृतिवाह्यो रोमकस्तस्मात्‌ ॥' 
(्राह्मस्फुट सिद्धान्त अ्रध्याय १) 


इति ब्रह्मगुप्तोक्त्या 'रोमक' इति नाम्ना चायं कस्यचित्पाश्वात्यज्यो- 
तिविदो मूलमादाय रोमकसिद्धान्तो रचित इति स्फुटं भवति । प्राचीताचार्यार्शा 
मध्ये केवलं FATT एव _रोमकमत खण्डयति | वराहमिहिरस्तु रोमक 
सिद्धान्तमतेनाहर्गेणादीनां बहूनामेव सिद्धान्तोक्तविषयाणां साधनं स्वीकरोति । 
ब्रह्मगुप्तः 
| ब्रह्मोक्त ग्रहगणितं महता कालेन यत्‌ खिलीभूतम्‌ | 
अभिधीयते स्फुटं तज्जिष्णुसुतन्रहागृप्तेन ॥ 


इत्युवत्या अह्मसिद्धान्तमेव संस्कृतवानिति स्फूटमेम । तदेतेषां मूलरूप 
: एको बह्मसिद्धान्तोइतिप्राचीन आसीदिति सिद्धधति । ब्रह्वगुप्तस्तु--- 


Me du, 


_येज्ञानपटलरद्धहरोष्न्यं ब्राह्माद्ृदन्ति सिद्धान्तम्‌ | 
तैषां युगादिभेदे' ये दोषास्तान्‌ प्रवक्ष्यामि ॥' 


( & ) 


इत्युक्त्याऽन्यान्‌ सर्वान्‌ सिद्धान्ताधिन्दन्ति । ब्राह्मस्फुटसिद्धान्ते बहुषु 
स्थलेषु स्थौल्यं त्वस्त्येव तथापि बहवो विषया अत्र निवेशिताः सन्ति, तस्मा- 
्सर्वश्र ष्ठो ब्राह्मस्फुटसिद्धान्तोऽस्तीतिकथने न काचिद्विप्रतिपत्ति: प्रतिभाति । 
अत्रैकोञ्ध्यायो 'छन्दश्चित्युत्त राध्याथः' भ्रस्ति, यत्र लिखितानां इलोकानां व्याख्यो- 
पपत्तिश्चाद्यावधि केनापि न कृता तेषु ताहशं काठिन्यमस्ति यदर्थो न मनसि 
समागच्छति, उपपत्तेश्व कथेव का ?, प्रश्‍नाध्यायो याहशोऽत्र ग्रन्थेऽस्ति न 
ताहशोऽन्येषु सिद्धान्तग्रन्थेषु । अत्र ग्रन्धे मध्यगत्यादोनां पञ्चाध्यायानां FRAT: 
सोत्तराः पृथक्‌ पृथक्‌ लिखिताः सन्ति। येषामभ्यासेन पाठका श्रतीव सिद्धान्त 
ग्रन्थे निपुणा भवितुमहन्ति। सिद्धान्तदिरोमरोभ भिकायां 'जीवासाधनं विनेव 
यद्भुजज्यानयनं कृतवान्‌ श्रीषतिस्तत्त्वपूर्वेमेव स्यात्‌ । यथा तत्कारो विदां 
विनोदाय प्रदश्यते — 


दोः कोटिभागरहिताभिहताः खनागचन्द्रास्तदीयचरणोन शरार्कदिग्भिः | 
ते व्यासखण्डगुरिता fagar: फलं तु ज्याभिविनापि भवतो भुजकोटिजीवे ॥ 


इति केनापि लिखितमस्ति cata युक्तियुक्त यतो ज्याभिविना भुजकोटि- 
ज्ययोरानयन ज्यातञ्चापानयनं च सर्वप्रथम ब्रह्मगुप्तेनेव कृतम्‌ यथा TET- 
प्रकार: — 
भुजकोट्य शोनगुणा भार्धाशास्तद्चतुर्थंभागोनेः । 
पञ्चद्वीन्दुखचन्द्र विभाजिता व्यासदलगुरिता ॥ 
तज्ज्ये परमफलज्या सङ्गुशाता तत्फले विना ज्याभिः। 
इष्टोच्चनीचवृत्तव्यासार्षं परमफळजीवा ॥' 
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इष्टज्यासङ्गुराताः SARIRA: | 
इष्टज्यापादयुतव्यासाधं विभाजिता weuq 
नवतिकृतेः प्रोह्मपदं नवतेः संशोध्य शेषभागकलाः | 
एवं धनुरिष्टाया भवति ज्याया विना cana 
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१. चिरादेव प्रकारोऽयं श्रींपत्युक्तोऽस्तीति ज्योतिविदां मध्ये प्रसिद्धोईस्ति । ade 
ज्यातश्चापानयनमपि | एतइवलम्थ्येव ग्रहलाधवे करणग्रन्थे गरोशदैवज्ञेन बहवः 
प्रकारा विलिखिताः । 


( १० ) 


एतदनुरूप एव बटेश्वरसिद्धान्ते बटेइवरेश स्वीयप्रकारोऽभिहितः । 
सिद्धान्तशेखरे सर्वत्र श्रीपतेः स्वकीयः प्रकारोऽल्पोयानेत्रास्ति, ARIANE- 
प्रकारा एव छन्दोऽन्तरेण लिखिताः सन्ति' वराहोक्त पञ्त्रसिद्धान्तिकायां त्रयो- 
दशभिरार्याभिरुक्तो वासिष्ठसिद्धान्तः पेतामहसिद्धान्तशच वराहोवत्यैव दुरभ्रण्टा- 
विति तत्रापि ब्रह्मसिद्धन्तापेक्षया यत्किञ्चित्‌ वासिष्ठसिद्धान्त: सूक्ष्मताभिधायि । 
तनत्रप रीक्षाध्याये-- 


लाटात्‌ सुयंशशाङ्कौ मध्याविन्दूच्च चन्द्रपातौ च। 
कुजबुधशी घबहस्पति सितशी घ्रशनैश्चरान्‌ मध्यान्‌ ॥ 
युगजातवर्ष भगणान्‌ वासिष्ठाद्विजयनन्दिकूत पादात्‌ । 
मन्दोच्चपरिधिषातस्पष्टीकरणाद्यमार्यभटात्‌ ॥ 
श्रीषेशेन गृहीत्वा रत्नोच्चयरोमकः कृतः पन्थाः | 
एतानेव गृहीत्वा वसिष्ठो विष्णुचन्द्रेण ॥ 


इति ब्रह्मागुप्तोवत्या बसिष्टसिद्धान्तरचयिता विष्युचन्द्रनामक्रः करिच- 
दासीत्‌ | सम्भवतोऽय्ं विष्णुचन्द्रः प्राचीनं वसिष्ठसिद्धान्तं संस्कृतवानिति 
'एतानेव गृहीत्वा वासिष्ठो विष्णुचन्द्रण' इत्युक्त्या स्फुट भवति। परमं 
ग्रत्थो$धुना कुत्रापि नोपलभ्यते | एतस्येव विष्णुचन्द्रस्य मतं यत्र तत्र श्रीपेगाये- 
भटाभ्यां सह ब्रह्मगुप्तेन खण्डितम्‌ | 
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१. यथोदाहरणाथं ` किंञ्चत्परोच्यते । सिद्धान्तरोखरस्य सूर्य प्रहण।धिकारे à 
तिथ्यन्तात्‌ स्थितिखण्डहीन सहितात्‌ प्राग्वत्ततो लम्बनं 
कुर्यातु प्रग्रहमोक्षयोः स्थितिदलं युक्तं विधाथासकृत्‌ | 
तन्मध्यग्रहणो त्यसम्बनभुवा बिइलेषणानेहसा 
मर्दार्धोनयुताथितेरपि तथा संमीलनोन्मीलने n 
श्रधिकमृणयोराद्यं मध्यात्तथाऽन्त्यमिहाल्पकं भवति 
धनयोश्चाद्यं हीनं यदाऽधिकमन्तिमम्‌ 
नमनेविवरेणावं कुर्याद्विहीनमतोऽन्यथा स्थितिदल- 
मृणस्वस्थे भेदे Rm पुनः ॥ 
इति ब्रह्मागुप्तोक्तस्या-- 
प्रागवल्लम्बनमसकृत्‌ तिथ्यन्तातु स्थितिदलेत हीनयुतात्‌ । 
अधिकोनं ` o तन्मध्याहणयोरूनाधिकं घनयोः ॥ - 
मद्यधिकं . स्थित्यध॑ तदाऽन्तरेणान्यथोनमृरामेकम्‌। 
o. Web तदेक्येनाधिकमेवं fmm ॥ 
(शेष पृष्ठ ११ पर) 


( ११ ) 


'न च श्रीपतिरेव निजपूर्ववत्तिनां ग्रन्थकाराणां ग्रन्थेभ्यस्तदुक्तविषयान्‌ 
छन्दो$न्तरेश aga तिबध्य स्वग्रन्थे स्वोक्त्या लिखितवानपितु तत्पूववतिनां 
ग्रन्थका राणामपि सेव रीतिः। परवत्तिनो भास्कराचार्यादयो$पि न तां रीतिममृञ्च- 
न्निति प्रत्यक्षदर्श नादेव स्फुटीभवति । 


यथा भास्कराचाये:--गणिताध्यायस्य मध्यमाधिकारे सिद्धान्तग्रत्थलक्षण 
ज्योतिः शास्त्रस्य वेदाङ्गत्व निरूपण वेदाङ्गानां नामानि वेदाङ्ग ष्‌ ज्योतिः 
शास्त्रस्य प्राधान्यं तच्च द्विजेरेव पठनीयमिति सर्वं परतोऽपि भचक्रचलनं PTA- 


ऽस्य सवथा सहरमेव तथा च प्रकारान्तरेण स्फुट स्थिति दल साधन श्रीपत्युक्तम्‌ । 
स्पित्यर्धोनयुतातु परिस्फुटतिथेः स्याल्लम्बनं qdaq 
तन्मध्यग्रहवेच मध्यमतिथो ततस्तु तिथौ d 
स्थित्यर्धेन परिस्फुटेषु जनितेनोनाधिकाद्वाऽसकृत्‌ 
तत्तिथ्यन्तर नाडिकाः स्थितिदले स्तः स्पशेमुकत्योः स्फुटे ॥ 


स्य इलोकस्य द्वितीयं चरणां शुद्धं नास्ति । प्रकारोऽयं ब्रह्मागुप्तोक्तस्या-- 
स्फुटतिथ्यन्तार्लम्बनमसकृत्‌ स्थित्यधहीनयुक्ताद्ठा i 
तत्स्फुट विक्षेपकृत स्थित्यर्घोनयुततिथ्यन्तात्‌ ॥ 
तत्स्पष्टतिथिच्छेदान्तरे स्फुटे दिनदले विहीनयुतात्‌ i 
स्व विमर्दार्धेनासकृदेवं स्पष्टे विमर्दाधे t 


ऽस्य पुनरुक्तिरेव | सिद्धान्तदिरोमणौ -- 
तिथ्यन्ता दृगरितागतातु स्थितिदलेनोनाधिकाल्लम्बनं 
तत्कालोत्थनतीषु संस्कृति भव स्थित्यर्धहीनाधिके । 


दशान्ते गणितागते धनमृणं वा तद्विधायासकृज्‌ 
ज्ञेयौ प्रग्रहमोक्ष संज्ञसमयावेवं क्रमात्‌ प्रस्फुटौ M 


भास्करोक्तमपि सर्वेथेव तदनुरूपमेवास्ति । एवं सिद्धान्तणेखरस्य सूर्यं ग्रहणाध्यायोप- 
संहारे स्फुटं भवति पञ्चजीवया लम्बनं नहि यतस्ततः कृतम्‌ । युक्तमुक्तमिति जिष्णुसूनुना 
तन्मयाऽपि कथितं परिस्फुटम्‌ इति ब्रह्मगुप्तोक्तस्पा-- 


हर्गणितेक्यं न भवति यस्मात्‌ पञ्चज्यया रविग्रहरो । 
तस्माद्यथा तदैक्यं तथा प्रवक्ष्यामि तिथ्यन्ते ॥ 


ऽस्य सदृशमेव । मध्यगत्यध्यायतो ग्रन्थ समाप्ति यावत्साह्यस्येवमेव स्थितिरिति 
इयोग्रन्थयो 'त्रह्मिस्फुट सिद्धान्त सिद्धान्तशेखरयोः' रचलोकनेन स्फुटं भवतीति 


( १२ ) 


प्रवृत्ति: । कालमानानां परिभाषाः सर्वाः, ग्रहाणां भगणाः, युगानां मन्वादोनी 
नामानि मानाति च ब्रह्मणो गतवर्षादेः प्रयोजनाभाव इत्यादि स्वमपि मध्यः 
माधिकारोक्तं श्रीपतेः साधनाध्यायोक्तहछोकानां श्लोकान्तरमात्रमेवाकरोत्‌ | 
सुधियो ग्रन्थाभ्यन्तरे ग्रन्थकारयोरानुरूप्यमवलोकयन्तु । एवं प्राचीनकृतेरनेकान्‌ 
विशेषान्‌ प्रवक्तुमेव श्रीपतिः प्रथमं (साधनाध्यायं) ग्रहभगगाध्याय वा क्तवान्‌ । 
तत्परं मध्यमाध्यायेसप्तभिः प्रकारेरहरगंगानयनं, कदा प्रभुति aragi- 
रित्यत्र बहूनामाचार्याणां मतानि, तदुदूषणापुरःसरस्वाभिमतवारप्रकृति कथन, 
मध्यमग्रहसाधनोर्थं बहून्येव नूतनानि प्रकारान्तराशि, रव्यादीनां सर्वपामपि 
ग्रहाणां राइ्यादिमन्दोच्चकथनमित्यादयो बहवोऽपि श्रीपतिक्रताप्राचीनकृते- 
विशेषा वत्तंन्ते । 


ब्राह्मस्फूट सिद्धान्ते बहुभिरेव प्रकारेरहर्गणानयनं लध्वहर्गरानयन ब्रह्मः 
गुप्तेन कृतं, आचार्योक्ताह्गेशानयनस्थातुकरणमेव श्रीपतिना कृतम्‌ । परं सिद्धान्त” 
शेखरे लघ्वहर्गणानयनस्य चर्चा ग्रन्थकृता न कृता । ग्रहर्गगाद्वारजानार्थमहर्गगः 
सेकः कार्य इति ब्रह्मगुप्तेन श्रीपतिना च कथित: । परमहर्गणो निरेको5पि कत्तंव्यो 
वारज्ञानार्थमिति सिद्धान्तशिरोमणौ 'अभीष्टवारार्थमहर्गणाइचेत्सैको निरेकस्तिथ- 
योऽपि तद्वदित्यनेन भास्कराचार्य: कथयति । वटेश्वरमिद्धान्तेऽपि बहुभिः 
प्रकारेरहरगणानयनं रूघ्वहर्गणानयनं च त्द्ग्रन्थक्ृता कृतमस्ति । भास्करा- 
चार्यस्तु महदहरगणानयनं 'कथितकल्पगतोऽ्कंसमागणा' इत्यादिना, BER- 
हर्गणानयनं च 'चेत्र सितादिगतस्थिति संघ इत्यादिना कृतम्‌ । यद्यपि aea- 
हर्गणानयने स्थौल्यं वर्तते तथाप्येकमपूर्वं वस्तु प्रतिपादितम्‌। acerca लघ्व- 
हर्गरानयनं स्थोल्यरहितं नास्ति, एतदतिरिक्तैः प्रा वीनाचारयेनेवीनेश्च लध्व- 
हंगंणानयन न कृतं प्रत्युत कमलाकरेण भास्करकृतलचघ्वहर्गणानयनस्य 
खण्डनमेव कृतम्‌ | स्फुटगत्यध्याये सर्वेरेवार्यभटब्रह!गुप्त लल्लाचार्यादिभिवृ a- 
agate चतुविशतिः क्रमज्या उक्कमज्यारच तत्त्वादिवि २२५ कलावूदध्या साविता- 
स्तत्र ग्रायेभटस्य लल्लस्य च त्रिज्या = ३४३३, ब्रह्मगृप्तस्य खमुनिरद ३२७०मिता 
त्रिज्या, श्रीपतिना afg ३४१५ त्रिज्या गृहोता ब्रह्मगृप्तोक्तभूपरिधिः = 
५०००, भास्कराचार्यमतेन पादोनगोक्षधृतिभूमितयोजनानीत्यनेन ngrat 
योजनगतिः= ११८५८।४५। गतियोजनतिथ्यंशः कुदलस्य यतोमितिरिस्यनेन 
भूव्यासः = १५८१, भूषरिधिः=४६६७ ग्रहाणां भुजान्तरकर्म प्रतिपादितमस्ति, 
सू्येसिद्धान्तोक्त भुजान्तरकर्मवदेवास्ति, सिद्धान्तशेखरे, सिद्धान्तशिरोमणावपि 
भुजान्तरकमंण उपपादनमाचार्योक्तवदेवास्ति, भ्रन्येऽपि बहवो विषया दर्शनीयाः 
पठनयोग्याइचेति । | 
| M त्रिप्रश्‍नाधिकारे रवेमंध्यान्हकालिकनतांशान्‌ ज्ञात्वा तद्वतो रव्यानय- 
Ty प्रथमतः" .क्ान्तिज्यासमागच्छति | ततोऽनुपातेन रवेभूंजांशज्ञानं भवति । 


( १३ ) 


भूजांशतो राऱ्यादिरवेर्ज्ञातं पदावीन तत्र पदज्ञानोपायः प्राचीन: कंङिचिन्न ER, 
यथाईत्रा चायण--- 

'ऋरान्तिव्यासार्धगुगा। जिनभागज्याहृता घनुरजादौ | 

कर्क्यादी चक्कार्धात्प्रोह्म तुलादो सचक्राधंम्‌ ॥ 


वक्रार्धात्प्रोह्ममृगादौ स्फुटो THA व्यस्तमृशा धनं मध्यम्‌ । अर्कोऽस्मादिति' 
एतेन रवेरानथनं कृतम्‌ । श्रीपतिना 'ग्रजतुलादिगतस्य विवस्वतो दिनदलप्रभयो- 
यु'तिरधिता | भवति aqadt निजदेशजे' त्यनेन पलभामानं ज्ञात्वा — 
'गराद्येपदेऽपचयिनी पलभाउल्पिका स्यात्‌ छायाल्पिका भवति वृद्धिमती द्वितीये । 
छायाधिका भवति वृद्धिमती तृतीये gage: क्षयवती तदनल्पिका च॥ 
वृद्धि प्रयान्ती यदि दक्षिणाग्रच्छाया तथापि प्रथमं पदं स्यात्‌। 
er ब्रजन्तीमथ तां विलोक्य रवेविजानीहि पदं द्वितीयस्‌॥ 


इत्यनेन गोलयुक्तिसिद्ध पदज्ञानं कृतम्‌ । अत्र भास्कराचार्यः ¬ 
क्रान्तिज्या त्रिज्याध्ती जिनभागज्योदुधृता दोर्ज्या । 
तद्धगुराद्ये चरणो वर्षस्याकः प्रजायतैष्न्येष ॥ 
भार्धाच्च्युतः सभार्धो भगणात्पतितोऽव्द चरणानाम्‌ | 
ऋतुचिन्है्शानं स्याहृतुचिन्हान्यग्रतस्ततो ae 


इत्यनेनाचार्योक्तवदेव कथितवान्‌ केवलं 'ऋतुचिन्हैर्ञानं स्यादिति’ विशेषं 
कथितवान्‌ । पदज्ञानार्थमृतुवरणंननामकमेकमधिकारं सिद्धान्तशिरोमणोरगोला- 
ध्यायेऽभिहितम्‌। भास्करतो नवीनाः कमलाकरतः प्राचीनाः सवऽपि सिद्धान्त- 
ग्रन्थकर्तारो ज्योतिषसिद्धान्तस्येकमङ्ग' ज्ञात्वा स्वस्वसिद्धान्तग्रन्थे निश्चितरूपेण 
“क्रतुवर्णानाध्यायं," प्रोक्तवन्तः । सिद्धान्तततत्वविवेके श्राद्धे पदेऽपचयिनी 
पलभाऽल्पिका स्या' दित्यादि श्रीपत्युक्त पदज्ञानबोधक इलोकद्ठयं लिखित्वा 
कमलाकरेण — 


ऋतुचिल्नं रिदं qaum सर्वत्र तन्न हि। 
केवलं कुकविप्रीत्ये पदज्ञप्त न तद्रवेः ॥' 


इन्यनेन भास्करोक्त ऋतुवरांनं निन्दितम्‌ । वस्तुतः “सर्वत्र तन्नही'ति 
कमलाकरोक्त यथार्थमेव । पर पदज्ञान प्रकारोऽयं श्रोपत्युक्त इति कमलाकरेण 
नोक्तः | सिड्ान्तशेखरस्याप्राप्तौ प्रकारोऽयं कमलाकरस्येबेत्याधुनिका ज्योतिविदो 
जानन्त आसन्‌ | यदि रवेः पदज्ञानार्थं कोऽपि प्रकारः प्राचौनेर्यथार्थतो नोक्तस्तदा 
प्रकारस्थास्य रचयिता श्रीपतिरवश्यमेव सवषां ज्योतिविदां प्रशांसापात्रमित्यत्र 
न कोऽपि सन्देहः | महदाश्चर्यं चेतद्यत्‌ श्रोपतिकृतमिदं गोलयुक्तियुक्तः पदज्ञानं 


(  ) 


त्यक्त्वा भास्कराचार्येण ऋतुवर्णनद्वारा पदज्ञानं समोचीनं ज्ञात्वा कृतमिति । 
चन्द्रग्रहणाध्याये रविचन्द्रभुवां योजनबिम्वानि, रविचन्द्रयोर्योजनात्मककगा- 
स्पष्टीकरणां, भभा बिम्बानयनं, ग्रासमानाद्यानयनं, परिलेखप्रका रश्चा चार्येरक्तः, 
श्रीपतिना भास्कराचार्येण च कथनक्रममादाय विशेषतया तर्थेवानूदितः । AR- 
गुप्तकृत एव सूर्यग्रहणाविकारः श्रीपतिना प्रायः श्लोकान्तरेरक्त: । उदयास्तमया- 
ध्याये आयनटृवकर्माधनं कृतं परं तन्न समीचीनं श्रीपतिनाऽपि प्राचीनोक्त 
तदानयन कृत्वा-- 


खनभोधृतिभिः समाहृतं प्रथमं हृकूफलमायवाह्व॑यम्‌ | 
य॒चराश्रितभोदयासुभिविहृतं स्पष्टमिह प्रजायते ॥ 


इत्यनेन तत्स्फुटीकररां कृतं, एतदवलोक्य भास्कराचार्य 'आयनं बल? 
नमर्फुटेषुणा सङ्गुणमि' स्यादिना तदेवोक्तम्‌ | चन्द्राध्याये ब्रह्मगुप्तेन बहवो- 
विषयाः प्रतिपादिताः सन्ति, श्रीपतिना तु वराहतब्नह्मगुप्तलल्लाचार्यागां बहवः 
३लोका भ्रनूदिताः। वस्तुतो नास्ति कश्चिद्विशिष:। केवल चन्द्रस्य स्पप्टचरा- 
नयने परिलेखसूत्रप्रमाणानयने च बहून्येव प्रकारान्तरारि स्फुटोकत्या लिखि” 
तानि सन्ति | वराहब्रह्मागुप्तलल्लाचार्येरुदयान्तरकर्मं नोक्तं ग्रहृयुत्यध्याये (ग्रह- 
युद्धाध्याये-ग्रहयोगाध्याये वा)-- 


अन्त्यभ्रमेरागुरणिता रविबाहुजीवाऽभीष्टञ्रमेणा विहृता POPART | 
बाहोः कलासु रहितास्ववशेषक ते यातासवो युगयुजोः पदयोधंनर्णम्‌ ॥ 


` इत्यनेन श्रीपत्युक्तं हग्गणितेक्यकृत्‌ कमेव भास्कराचार्येण उदयान्तर- 
कर्मेति नाम्नोक्तम्‌। सिद्धान्तशेखरस्याप्राप्तौ भास्कराचार्येण वानुभूतमिदं कर्मे- 
त्याधुनिकानां गणाकानां प्रतीतिरासीत्‌ । इदमुदयान्तरकर्म प्रथमं श्रीपतिरेव 
स्वकोय विचारेण कथयामासेति ज्ञायते | तथा च-- 


त्रिभविरहितचन्द्रोच्चोनभास्वद्भुजज्या गगननृपविनिध्नी भत्रयज्या विभक्ता । 
भवति चरफलाख्यं तत्पृथक्स्थं शरघ्नं हूतमुड्पतिकर्णत्रिज्ययो रन्तरेण ॥।१॥ 
` परमफलमवाप्तं तद्धनर्णं पृथक्स्थे तुहिन किरणुकर्ण त्रिज्यक्रोनाधिकेऽथ । स्फट- 
दिनकर हीनादिन्दुतो या भुजज्या-स्फुटपरमफळध्ची भाजिता त्रिज्ययाऽऽप्तम्‌ ॥२॥ 


शशिनिचरफलाख्यं सूर्यहीनेन्दुगोलात्‌ तह्रामुतधनं वेन्दृच्चहीनाकंगोलम । 
यदि भवति हि साम्यं व्यस्तमेतद्विधेयं स्फुटगरितहृगेक्यं wq मिच्छऱ्िररत्र ॥३॥ 


= इलोकत्रयेणानेन हग्गरणितिक्याथथ श्रीपतिना चन्द्रे संस्कारविशेषो दत्त:। 
पि प्राचीनग्रन्थे नायं संस्कारो लिखितो THT । यद्यपि-- 


( १५) 


इन्देच्चोनाककोटिघ्ना गत्यंशा विभवा faat: । 
गुणो व्यकन्दुदो: कोटयोरूपपञ्चाप्तयोः क्रमात्‌ ।। 
फले शशाङ्कुतद्गत्योलिप्ताद्ये स्वर्णयोव॑षे। 
ऋणं चन्द्र धनं भुक्तो स्वणंसाम्यवधेऽन्यथा I 


इत्यनेनेताहश एव चन्द्रसंस्कारो मुञ्जालाचार्यण 'लघुमानस'नामक 
करणाग्रन्थे कथितः । परमेतयोः सहशत्वाभावात्‌--श्रीपतिना वेंधेन दृष्ट्वा ततो 
भिन्नोऽयं कथित इति प्रतिभाति । श्रीपत्युक्तोऽयं संस्कारो भास्कराचार्यणासकृद्‌ः 
इष्ट्वा विवेचितस्तत्र स्वोपलब्धेविस्तारपूर्वक प्रतिपादनार्थमेको 'बीजोपनयः 
नामको ग्रन्थः ५९ इलोकात्मकः सिद्धान्तशिरोमणि रचनेकवर्षानन्तरं ¬ 


मथाय बीजोपनये यदन्ते सूर्योक्तमाद्यं परमं रहस्यम्‌ | 
प्रकाशये गोप्यमपीह देवं प्रणाम्य बीजं जगतां हितार्थम्‌ uo 
यद्यपि पूर्वमपीद॑ संक्षेपादुक्तमागमोक्तदिशा। 
Harada कश्चित्‌ हृकुरणक्याय कल्पते गणक: ॥२॥ 
हक्कुरणाक्यविहीनाः खेटाः स्थूला न वर्मणामहाः | 
ग्रत इह तदहंताये तात्कालिक़बीजविस्तरं वक्ष्ये ॥३।। 
पाता रवेस्तामसकीलकास्यास्तेषां समाकर्षशातः TAT SE । 
तत्तृङ्खशक्तिशच निजस्वभावं विहाय नित्यं विषमत्वमेति usu 
चन्द्राच्च तद्योगवियोगतश्च साध्यं हि भायं विषमं यतः स्यात्‌ । 
तस्माद्विधोरत्र विशुद्धिशुद्धयं विस्तार्यते बीजफलक्रियेयस्‌ uui 
एकेन पुसा निखिलग्रहाणामन्तं प्रबोधो नहि शक्‍यते$तः | 
च्यासात्समासाच्च यथोपलब्धं प्रोक्तं मयेत्यादरणीयमेतत्‌ ॥६॥ 


इत्यादिना सिद्धान्तशिरोमणिवद्वासनाभाष्यसहितो विरचित इति । 
भग्नहयोगाध्याये- ` 


कृत्वापि eai श्रीषेणार्यभटविष्णुचन्द्रो क्तम्‌ | 
प्रतिदिनमुदयेऽस्ते वा न भवति रग्गणितयोरेक्यम्‌ ॥१।। 


भमुनिमृगव्याधानां यतस्ततो दृष्टिकर्म वक्ष्यामि । 
हग्गरितसमं देयं शिष्याय त्रिरोषितादेयम्‌ ॥२॥ 


इति ब्रह्मगुप्तेन पाण्डित्यपूर्णां मुक्तम्‌ | एतदेव यथार्थं बुध्वा तदुक्तो (ब्रह्म- 
गृप्तोक्तः) भग्रहयुत्यध्यायः सम्पूर्णोऽपि स्फुटोक्त्याऽनूदितः श्रीपतिनेति । 


( १६ ) 


ब्राह्वास्फुटसिद्धान्तोत्तराध परिकर्मविशति: (rufen, व्यवकलितम्‌, 
्रत्युतन्तो गुशानस्‌ । भागहारः, वर्गः, वर्गमूलम्‌, घनः, घनमुलम्‌ । TATAN: 
त्रैराशिकम्‌, व्यस्तत्रेराशिकम्‌; पञ्चराशिकम्‌, सप्तरादिकम्‌, नवराजिकम्‌, एका- 
दशराडिकम्‌, भाण्डप्रति भाण्डं चेति) कयिताऽस्ति, सर्व्व चतृबदाचायक्ति 
उहेशका: (उदाहरणानि) सन्ति | सिद्धान्तशेखरेऽपि परिकर्मविशति: (अभिन्ना- 
rat गुणन-भजन-वर्ग-वगंमूल-धन-घनमुलानीति पट ६, भिन्वाङ्कानां योगास्तर- 
गुणान-भजन-वर्ग-वर्गेमूछानीति TE ६, भाग प्रभाग-भागानुवन्ध-भागापवाहा रब्य- 
जाति चतुष्ट्यम्‌ ४, विलोमकर्म १, त्रे राशिकम्‌ १, व्यस्त त्र राशिकम्‌ १, पञ्च- 
राशिकम्‌ १, इति ) ब्रह्मगुप्तश्रीपत्युक्त विशत्यां परिकर्मसु विपयवर्णने महानेव 
भेदोऽस्ति तद्विितेः Radai नामानि बहुधा भिन्नानि सत्ति। भास्करोक्त- 
प्रकोर्णविषया: (सद्धुलिततो भाण्डप्रतिभाण्ड यावत्‌) याहशा: स्फुटरूपेगा 
afar: सन्ति न ताहृशा ब्रह्मगुप्तश्रीपत्यो: परिकमंविशत्युक्तविषया: । विप 
यास्तु ब्रह्मगुप्तौ-श्रीपत्युक्तो-भास्करोक्तौ-समाना एव किन्तु तत्प्रति पादनरीतयो 
भिन्ता भिन्ना: सन्ति । एवमष्टौ व्यवहाराः (मिथक व्यवहारः, श्रेढ़ी व्यवहारः, 
क्षेत्रव्यवहारः, खातव्यवहारः, चिति व्यवहारः, क्राकचिक व्यवहारः, राशिव्यव- 
हारः, छायाव्यवहारः) ब्राह्मस्फूटसिद्वान्ते, सिद्वान्तशेवरे भास्फरीय लीलावत्यां 
च सन्ति, एतेष्वष्टसु व्यवहारेष्वपि बहुधेवान्याहशत्वमस्मि, सर्वेषु व्यवहारेपु 
रह्मुप्तो क्तश्रीपत्युक्तव्यवहाराभ्यां भास्करोक्तव्यवहारेपु-विषयाधिक्य-िपय- 
प्रतिपादन स्फुटत्वं चास्ति, ग्रन्थत्रया (ब्राह्मस्फुरसिद्धान्तः, भिद्धान्तशेखरः, लीला- 
वती च) वलोकनेनेति स्फुटं भवति, एतत्परं प्रहनाध्यायोऽस्ति थत्र मध्यगत्युत्त रा- 
ध्यायः, स्फुटगत्युत्तराध्याय: | त्रिप्रश्‍नोत्तराध्याय: । ग्रहणोतराध्याय: | oT RY 
न्तत्युत्तराध्यायः | एतेषु पश्चसूत्तराध्यायेषु सोत्तराः year मन्ति, प्रश्‍नाश्वातीव 
विलक्षणाः सन्ति, येषामभ्यासेन पाठका ग्रतीव ज्योतिषसिद्ान्तविपयेषु-तिपुणा 
भवितुमहेन्ति प्रत्यध्यायमीहराः सोत्तरप्रहनक्रमलेखः fafaa किङ्चिद्वटेशवर- 
-सिद्धान्ते-सिद्धान्तशेखरे चावलोक्यते । सिद्धान्तशिरोमण्यादौ नायं क्रमोऽस्ति | 
'एतत्पर प्रश्‍नसहित: कुर्टकाध्यायोऽस्ति, ब्रह्मगुप्तोक्तकुट्टकाध्याये' श्रीपत्युक्त- 
आस्करोक्ताभ्यां विषयाधिक्यमस्ति किन्तु विषयकथनस्फुटता भास्करोक्ता- 
वेवास्ति, धनर्णादीनां सङ्कलितव्यवकलितादि-भारकरोक्तवदेवास्ति-सिद्धान्तः 
झेखरे पि, ततः परमेकवर्णंसमोक रण बीजमस्ति, भास्क्रोक्तैकवर्ण समीकरशाः 
जेतोऽल्पमेवास्ति। ततः परमनेकवर्णंसमीकरणाबीजमसिति, ब्रह्मगुप्तमिदमपूर्व- 


Fe 


गा 


— 
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१. ब्रह्वागुप्तोक्त कुट्‌टकाध्याये बहवः प्रदनास्ताद्ृशाः सन्ति येषामुत्तरमतीवाऽऽनन्द- 


-जतकमस्ति, येषामभ्यासेन पाठकास्तत्सम्बन्धिविषयाणामतिज्ञातारो भवितु- 
झहुन्तीति । 


( १७ ) 


मस्ति, अत्र विषयाश्राप्यधिकाः सन्ति, भास्करोक्तमप्यनेकवणासमोकरणावीजं 
विषयाथिक्येत सहितं विद्यते । किन्तु सिद्धान्तशोखरे5$तीव स्वल्पं तद्विद्यते । भावित- 
बीजं ब्रह्मगृप्तोक्ताच्क्रीपत्युक्त स्वल्प भास्करोक्त चाधिकं विद्यते, सर्वत्रव भास्क- 
रोक्तौ वेदाद्यं वर्त्तते | एतत्परं वर्ग प्रकृतिरस्ति, कनिष्ठे ABATI योगभावना- 
ऽन्तरभावना च ब्रह्मागुप्तोक्तादेवाऽऽदाय श्रीपतिना भास्करेणा च विलिखिता, 
परं श्रीपतिना भावनास्वरूपं न प्रतिपादितम्‌ । वर्गत्मिकप्रकृतौ कनिष्ठज्येष्डयो- 
रानयनं ब्रह्मागुप्तोक्तमेव बीजगशिते भास्करेण लिखितम्‌ । परं श्रीपतिना तत्स- 
raed किमपि न fagi शङ्कुच्छायादिज्ञानाध्यायो ब्रह्मागुप्तस्यापूर्वं वस्तु 
वत्तंते सिद्धान्तशेखरे भास्करीय ग्रन्थे चेतदध्यायोक्ता विषया न सन्ति, वस्तुतो 
दर्शंनीयोऽयमध्यायः । छन्दश्चित्युत्त राध्यायस्त्वेताहृशोऽस्ति, यत्रस्थरलोकोपप- 
तीनां का कथा तद्वथाख्याऽप्यतिकठिना तेनैव हेतुनाऽद्यावधि तद्वथाख्योपपत्तिश्च 
केरपि न लिखिता । गोलडाध्याये-भूगोलसंस्थानं-देवासु रसंस्थावं-चक्र भ्रम ण॒- 
'व्यवस्थादेवादीनां रविम्रमणस्थितिः, देवदेत्यानां राशिसंस्थानं-देवादोनां रवि- 
दशेनकालः, Wet लड्कावन्तीसंस्थानमित्यादयो विषयाः सन्ति 


` भूपरिधितुर्यंभागे लङ्काभूमस्तकात्‌ क्षितितलाच्च । 
लङ्घोत्तरतोश्वन्ती भूपरिधेः पश्चदशभागे ॥ 


इत्यनेन लङ्घोत्तरतो भूपरिधिपञ्चदशभागेश्वन्ती वर्त्तत इत्याचार्यण 
कथ्यते, आचार्यानुयायी भास्कराचार्यः सिद्धान्तशिरोमणेर्गोलाध्याये 'निरक्षदेशात्‌ 
क्षितिषोडशांरे भवेदवन्ती' इति कथितवान्‌, चतुबदाचार्यसम्मतः पाठश्च 'पञ्च- 
दशभागे, WAR, अत्राध्याये-आचार्योक्ता बहवो विषयाः सूर्यंसिद्धान्तीयभुगोला- 
ध्याये तथेव सन्ति, मध्ये मध्ये उभयत्र (राचार्योक्ताध्याये-सूर्यसिद्धान्तीय- 
भूगोलाध्याये) विषयान्तराण्यपि सन्ति, सिंदृधान्तशेखरस्य गोलाध्याये श्रीपति- 
नाऽपि कियन्तो विषया आचार्योक्तसहशा एव कथिताः । 'यन्मूले तदुव्यासो 
मण्डललिप्ताकृतेदेशहृतायाः' इत्यनेन परिधितो व्यासानयनं सूर्यसिद्धान्तोक्त 
qain दशगुणात्पदं परिधिरि त्यादेविलोमेन परिधितो व्यासानयनवदस्ति, 
श्रीपतिनापि “काल: स्यात्परिधेवेर्गाहिग्भिक्ताञ्च पदं त्विहेति प्रकारानुक्रलंव fasar- 
तिथियुगाग्नि ३४१५ मिताऽस्तीति स्वीकृता भास्कराचार्येण "IP भनन्दाग्नि- 
हते विभक्ते aaruga: परिधिः सुसुक्ष्मः इत्यनेन व्यासात्परिध्यानयतं कथ्यते | 
एतद्विलोमेन परिधितो व्यासानयनं भधेत्‌। परं केषामपि व्यासात्परिध्यानयनं 
परिघितो व्यासानयनं वा न समीचीनं तयोः (परिधव्यासयोः) सम्बन्धस्या- 
स्थिरत्वादिति | 


ज्याप्रकरणे-आचार्येण यथा चापार्धा शज्याद्यानयतं कृतं ata सिद्धान्त- 
शेखरे श्रीपतिना सिद्धान्तशिरोमणेर्गोलाध्याये भास्करेण च कृतमिति quere 


( १८ ) 


वलोकनात्स्फूटमस्ति । भास्करेण 'न्त्यज्योत्पतत्यौ' बहवो विशेषा: प्रतिपादिता: 
afa | | 

स्फृटगतिवासनायां-मन्दफलसाधनेऽपि कर्णातुपातेन यत्फल तदेव समी- 
चीनमिति कर्णः कथं न कृत इत्यस्य कारणम्‌ -- 


त्रिज्याभक्तः परिधिः कणंगुणो बाहुकोटिगुणकारः | 
असङ्ृन्मान्दे तत्फलमाद्चसमं नात्रकर्णोऽस्मात्‌ |i 


कथितम्‌ | सिद्धान्तशेख रे 


्रिज्याहृतः श्रृतिगुणः परिधिर्यतोदोः कोटयोगु णो मृ दुफलानयनेऽसक्ृत्स्यात्‌ | 
स्थान्मान्दमाद्यसममेव फलं ततश्च कर्ण: कृतो न मृढुकर्मणि तन्त्रकारः ॥ 


इति श्रीपत्युक्तश्लोक आचार्यो ( ब्रह्मगुप्तो )क्त इलोकस्थानुवादरूप एव, 
भास्कराचार्यणापि- 


स्वल्पान्तरत्वान्मुदुकमेणीह कर्णाः कृतो नेति वदन्ति केचित्‌ । 
त्रिज्योदृधूतः कणंगुणः कृतेऽपि कर्ण स्फुटः स्यात्परिषिर्यतोऽत्र ॥ 
तेनाद्यतुल्यं फलमेति तस्मात्‌ कर्ण: कृतो नेति च केचिदृचु: । 
नाशङ्कनीयं न चले किमित्थं यतो विचित्रा फलवासनाऽत्र ॥ 


इह कणन यत्फलमानीयते तदेव समीचीनम्‌ । यन्मन्दकर्मशि कर्णो न 
कृतस्तत्स्वल्पान्तरादिति कथ्यते । मन्दकर्मणि मन्दकरांतुल्येन व्यासाधन यदुवृत्तं 
तत्कक्षावृत्तभ्‌ । तेन ग्रहो गच्छति। यो मन्दपरिधिः पाठपठितः स त्रिज्यापरिणातः । 
श्रतोऽसौ कणांव्यासार्धं परिणाम्यते । यदि त्रिज्यावृत्तेऽयं परिविस्तदा कर्णा" 
वृत्ते क इति स्फुटपरिधिः । ततः स्वेनाहते परिधिना भुजकोटिजीवे भांशेरित्यादिना 
यत्फलमागच्छति तत्त्रिज्यया गुणितं करानभक्तं यल्लब्धं तत्पूर्वफलतुल्यमेव 
फलमागच्छतीति ब्रह्मगृप्तमतम्‌। श्रथ यद्येवं परिधेः कर्णेन स्फुटत्वं wig कि 
Treaty न कृतमित्याशङ्कच चतुर्वेदः कथयति-ब्रह्वागृप्तेनान्येषां प्रतारण 
` परमिदमुकतमिति । तदसत्‌ । चले कर्मणीत्थं कि न कृतमिति नाशङ्भुनीयम्‌ । 

यतः फलवासना विचित्राऽस्तीति । श्रन्यत्सरवं पूर्वंकथितमेवेति i 


._ ग्रहणवासनायां-छादकनिणेयं कृत्वा राहुकृतं ग्रहणं न भवतीति वराह- 
मिहिरादीनां मतं प्रतिपाद्य संहितामतमवलम्ब्य तन्तिराक्कतम्‌ | 


. „ राहुकृतं ग्रहणद्वयमागोपालाङ्गनादि सिद्धमिदम्‌ । ` 
` बहुफलमिदमपि सिद्ध जपहोमस्नानफलमत्र ॥ 


( १९ ) 


लोक प्रथेयमिति कथयित्वा राहुकृतं ग्रहणां भवतीत्यत्र स्मृति वाक्यं वेदवाक्यं च 
प्रतिपादितम्‌ । युक्त्या राहुक्कत ग्रहणं न भवति । परन्तु स्मृतिषु-पुराणोषु वेदेषु 
च राहुकृतं ग्रहणं प्रतिपादितमस्त्यतोऽत्र द्रयोम॑तयो: समत्वय: -- 


राहुस्तच्छादयति प्रविशति यच्छुक्लपञ्चदश्यन्ते । 
भछाया तमसीन्दोवेरप्रदानात्‌ कमलयोनेः ॥ 


चन्द्रोऽम्बुमयोऽधःस्थो यदग्निमयभास्करस्य मासान्ते | 
छादयति शमिततापो राहुर्छादयति तत्‌ सवितुः ॥ 


ग्राचायेण कृतः । सिद्धान्तशिरोमण ्गोलाध्याये भास्कराचार्येण भूभाक्ृतं 
चन्द्रग्रहणाम्‌। चन्द्रकृतं सूर्थग्रहणं प्रतिपाद्य स्मृतिपुराणादिमतेन साकं 
समन्वयार्थ-- 


राहुः कुभामण्डलगः शशाङ्क शशाङ्कुगश्छादयतीव बिम्बस्‌ । 
तमोमयः . शम्भुवरप्रदानात्सर्वागमानामविरुद्धमेतत्‌ ॥ 


इति कथितम्‌। सिद्धान्तशेखरे राहुकृतग्रहणाखण्डनार्यमेको 'राहुनिरा- 
करशणाध्यायः' नामकोऽध्यायोऽस्ति।' गोलबन्धाचिकारे महद्वृत्तानां (पूर्वापरवृत्त- 
थाम्योत्तरवृत्त क्षितिजवृत्तादीनां) .लघुवृत्तानां (मेषादिद्वादशराशीनामहोरात्र- 
वृत्तानि) रचनां बिधाय परमलम्बनावनत्योः स्वरूपं प्रतिपाद्य हृकुर्मानयनं कृत- 
माचार्यण, यथात्र ब्राह्मस्फुटसिद्धान्ते ब्रह्मगुप्तेन गोलबन्धः प्रतिपादितस्तथंव 
सिद्धान्तशिरोमणौ चास्ति। ग्रहक्ष गोलयो; पञ्च स्थिरवृत्तानि (पूर्वापरम्‌, 
याम्योत्तरम्‌, क्षितिजम्‌, उन्मण्डलम्‌, बिषुवन्मण्डलम्‌) इति प्रतिपादितानि, 
एतानि कक्षामण्डरतुल्यानि महदुवृत्तानि ज्ञ यानि । ग्रहाणां चलवृत्तानि च-- 


मन्दनीचोच्चवृत्तानि= ७, भौमादीनां शीघनीचोच्चवृत्तानिङ५। मन्द- 
प्रतिवृत्तानि--७, शीघप्रतिवृत्तानि=५ हग्मण्डलं, हक्क्षेपमण्डलं कक्षामण्डलं 
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१. शिद्धान्तशेखरे सूर्य चन्द्रयोग्रेहणायो राहोरकारणात्वेऽपि लोकमतश्रुति स्मृति संहि- 
तानां यथेक्यं भवति तथा तत्प्रतिपादनाय राहोरेव ग्राहकत्वं कथ्यते qur— 

विष्णुलूनशिरसः किल पङ्गोदत्तवानु वरमिमं परमेष्ठी । 
होमदानविधिना तव तृप्तिस्तिग्मशीतमहसो इपरागे ॥ 
भूमेश्छायां प्रविष्टः स्थगयति दाशिनं शुयलपक्षावसाने | 
राहुब्न हयप्रसादात्‌ समधिगतवरस्तत्तमो व्यासतुल्यः ॥ 
sede भान्‌बिम्बं सलिलमयतनोरष्यधोवत्ति बिम्बं 

qudd cw मासब्युपरतिसमये स्वस्य साहित्यहेतोः | 


( २० ) 


चेति सप्तानां ग्रहाणाम्‌=२१, चन्द्रादीनां विमण्डलानि=६ सर्वपां योगइचल- 
वृत्ताग्येक पञ्चाशत्‌ सन्तीति, सिद्धान्त शेखरेऽप्येवमेवास्ति यथा-- 


मन्दोच्चनीचवलयानि भवन्ति सप्त शैष्यारिण पञ्च च तथा प्रतिमण्डलानि । 
हक्क्षेप हष्टयपमजानि च खेचराणामर्क विनेव खलु पटू च विमण्डलानि ॥ 
पञ्चाशदेकसहितानि च मण्डलानि पूर्वापरं वल्ग्रमुत्तरदक्षिगा च । 
क्ष्माजं तथा विषयदुद्दलयाभिधाने पञ्च स्थिराणि कथितान्युदु सेचरागाम्‌ N 


इति यन्त्राध्याये 


सप्तदश कालयन्त्राण्यतो धनुस्तुयंगोलक चक्रम्‌ । 
यष्टिः शङ्कुर्घेटिका कपालकं क्त्तरी पीठम्‌ ॥ 
सलिल भ्रमोऽवलम्बः कणंश्छाया दिनार्घमर्काऽक्षः । 
नतकालज्चानार्थ तेषां संसाधमान्यष्टौ ॥ 


इत्यने धनुयन्त्रम। तुरीयम्‌ । चक्रयन्वम्‌ । यष्टि:, शङ्कुः, घटीयन्त्रम्‌ । 
कपालयन्त्रम्‌ | कत्त रीयन्त्रम्‌ | पीठसंज्ञ यन्त्रम्‌ । सलिलं (जलम्‌), म्रम: (शारा:), 
अ्वलम्बसूत्रम, छायाकर्ण:, शङ कुच्छाया, दिनाधेमानम्‌, सूर्यः; भक्षः (पलांशा:) 
नतकालज्ञानाथ सप्तदश काल यन्त्राणि सन्ति, तेषां यन्त्राणां मध्ये सलिलादीन्यष्टौ 
यन्त्ररचना मूलकानि सन्ति, सिद्धान्तशेखरे 'गोलइचक्र' कामु काकत्त री च कालज्ञाने 
यन्त्रमन्यत्‌ कपालम्‌ | पीठं शङ्कुः स्यादृ घटी यष्टिसंज्ञं गन्त्री यन्त्राण्यश्र दिक 
सम्मितानी' ART १ गोलयन्त्रम्‌, २ चक्रयन्त्रम्‌, ३ धनुर्यत्त्रम्‌ । ४ कत्त री नामक- 
यन्त्रम्‌ । ५ कपाल यन्त्रम्‌। ६ पीठ (फलक) यन्त्रम्‌, ७ शङ कुनामकयन्त्रम्‌ । 
८ घटीनामक यन्त्रम्‌, ९ यष्टि यन्त्रम्‌ । १० गन्त्री (शकट) यन्त्रम्‌ । इति दश- 
मिताति यन्त्राणि श्रीपत्युक्तानि सन्तीति। शिष्यधीबृद्धिद तन्त्र द्वादश यन्त्रा” 


waqfa यथा-- 
गोलो भगणइचक्र धनुधंटी शङ कूशकटकत्तंयंः । 
पीठकपालशलाका द्वादश यन्त्राणि सह यष्ट्या ॥ 
कर्णच्छाया Geet रविरक्षो छम्बको भ्रमः सलिरूम्‌ | 
. स्युर्यत्त्रसाधनानि प्रज्ञा च समुद्यमाश्चेवम्‌ ॥ 
_-आस्कराचामेण सिद्धान्त शिरोमणौ दशैव यनतरा्युक्तानि । यथा-- 
गोलो नाडीवलयं afte: शङ कुर्घटी चक्रम्‌। | 
` चापं तुर्य फलकं. धीरेकं पारमाथिकं यन्त्रम्‌ ॥ इति । 


( २१) 


सूर्य सिद्धान्तोक्त यन्त्राणि-- 
तुङ्गबीजसमायुकतं Meya प्रसाधयेत्‌ | 
गोप्यमेतत्प्रकाशोक्तं सर्वंगम्यं भवेदिह ॥ 
कालसंसाघनार्थाय तथा यन्त्राणि साधयेत्‌ । 
एकाकी योजयेद्वीजं यन्त्र विस्मयकारिशि ॥ 
शङ कूयष्टिधनुरचक्र छायायन्त्रं रनेकधा । 
गुरूपदेशा feat कालज्ञानमतरिद्रित: ॥ 
तोययन्त्रकपालाद्येमंयू रनरवानरे: | 
ससूत्ररेणुगभेश्‍च सम्यक्‌ काल प्रसाधयेत्‌ ।। 
पारदाराम्बुसूत्राणि शुल्बतेलजलानि च। 
बीजानि पांसवस्तेषु प्रयोगास्तेऽपि दुर्लभाः oi 
ताम्रपात्रमधश्छिद्र न्यस्त कृण्डेऽमलाम्भसि | 
षष्टिमेज्जत्यहोरात्रे स्फुटं यन्त्र , कपालकम्‌ ॥ 
नरयन्त्र तथा साधु दिवा च विमले रवौ | 
छाया संसाधने: प्रोक्तं काळसाधनमृत्तमम्‌ |i 


मानाध्याये- 


मानानि सौरचान्द्राक्षसावनानि ग्रहानयनमेभिः | | 
मानः पृथक्‌ चतुभिः संव्यवहारोउत्र लोकस्य ॥ 


| इत्यनेन सौरचाद्धनाक्षत्रसावनमानानि कथितानि, एभिरेव चतुर्भि्मा- 
ने्लोकिनां व्यवहारा wafer । केन केन मानेन के के पदार्था गृह्यन्ते इति सर्वे 
प्रतिपादिताः सन्ति, ब्राह्म, दिव्यं, पित्र्यं, प्राजापत्यं, बाहँस्पत्य, सौरं, सावनं, 
चान्द्र, नाक्षत्रमिति नव मानानि सन्ति, एतेषु नवमानेष मनुष्यलोके मान- 
चतुष्टयानां (सौर ara सावनानाँ). प्राधान्यम्‌, यतस्तेरेव तेषां व्यवहारा 
eat | सूर्यसिद्धान्त-सिद्धान्तश्षेखर-सिद्धान्तदिरोमण्यादिषु सर्वेषु ग्रन्थेषु~ 
मानानां सम्बन्धे समानरूपेणेब सर्व प्रतिपादितमस्ति। ब्राह्मस्फुटसिद्धान्तेऽ- 
त्राध्याये भूभादेष्यं भूभामानञ्चापि प्रतिपादितमस्ति | 


संश्ञाध्याये-संज्ञाकथनकारणम्‌। सिद्धान्त एक एवास्ति, कस्मिन्नंशे 
सूर्यसिद्धान्तादयो भिन्नाः सन्तीति प्रतिपाद्य स्वसिद्धान्तोत्तरार्घेऽनुक्रमणिकाः 
कथिता ग्राचायंण, नाग्येष-सूर्यसिद्वान्त-सिद्धान्तशेखरादिसिद्धान्तगरन्थेषृ संज्ञा- 
ध्यायः । भ्रध्यायोपसंहा रात्पूर्वमेकः प्रश्न विशेष:-- | 


( २२ ) 
आग्नेये नेऋत्ये वेष्टदिने संस्थितस्य यो$क्रेस्य । 
शङ कुच्छाये कथयति वर्षादपि वेत्ति सूर्यं सः॥ 


कथितोऽस्ति यदृत्तरं कोणाशद्कोरानयनेत स्फुटमस्ति | 
संज्ञाध्यायकथनस्य किमपि प्रयोजनं नासीत्‌ ॥ 
आचायेण कथमेतस्याध्यायस्योल्लेखः कृत इति न जानीमः | 
ध्यानग्रहोपदेशाध्याये-चेत्रादौ मासगणानयनम्‌ । चेत्रादौ दिनादिक तिथि 
ध्रुवसाधनम्‌ | इष्टमासादौ रव्यानयनम्‌ । प्रतिमासं शशिकेन्द्रतिथि ध्रुवक्षेपयो रा- 
नयनम्‌ । प्रतिदिनचालनम्‌ । चन्द्रसाधनमौदयिकरविसाधनञ्च । ज्याखण्डकानि 
केन्द्रज्या साधनञ्च यथा -. 
त्रिशत्‌ सनवरसेन्दुजिनतिथिविषया गृहार्धचापानाम्‌ | 
अर्धज्याखण्डानि _ ज्याभुक्तेक्यं स भोग्य फलम्‌ ॥ 
गतभोग्यखण्डकान्तरदलविकलवधाच्छतेनेवभि राप्तैः 
तद्युतिदलं युतोतं भोग्यादूनाधिकं भोग्यम्‌ ॥ 
इत्याचार्योक्तभोग्यखण्डस्पषटीकरणमेव  सिद्धान्तशिरोमरोग्रंहगगिता- 
ध्यायस्य स्पष्टाधिकारे 'यातैष्ययोः खण्डकयोविशेषः शेषांशनिध्न? इत्यादिना 
भास्कराचार्येण कथितम्‌। भास्कराचार्येण खार्क-१२० मिता त्रिज्या गृहीता, 
प्रत्राचार्येण खतिथि १५० मिता त्रिज्या गृहीता । इत्यतीववैचित्र्यं यत्सवंत्रैव 
श्रीपतिनाऽऽचार्येश्लोकोक्तविषया एव छन्दोन्तरेण लिखिताः परं कि कारणं 
यदपूर्वं भोग्यखण्डस्पष्टीकरणं न लिखितम्‌। चन्द्रे भुजफरसंस्क्रारः, तिथौ 
फलसंस्कारइच । इत्यादयः सर्व विषया. agaf: सन्ति। श्रत्राध्याये ये केचन 
विषया लिखिताः सन्ति ते सूर्यसिद्धान्ते सिद्धान्तशेखरे, सिद्धान्तशिरोमणौ न 
सन्ति | | 
` अतुगृहीतोऽरम्यहं श्रीडाक्टर सत्यप्रकाश डी० एस० सी० महोदयानां 
यराङ्गलभाषायां कृपया ग्रन्थस्यास्य प्रस्तावना समरचिं | 
सम्पादकमण्डलस्यान्ये सहयोगिनः ज्योतिषाचार्याः श्रीमुकुन्दमिश्ाः, 
श्रीविश्वनाथ झा, श्रीदयाशंकरदीक्षिताः, शास्त्रिणः श्रीओदत्तशर्माणश्व सर्व एव 
मम घन्यवादस्य पात्रतामहन्ति। एतेषाममूल्यसहृयोगेनेवायं महान्‌ ग्रन्थः सुचार- 
रुपेण सम्पूणांतामगच्छत्‌ | 
'पद्मश्रीप्रकाशनालयस्य' स्वामिने रमेश्षचन्द्रशर्मरोऽपि घन्याञ्जलिर्भवतु 
M Ph A 2 प्रकाशनं कालेनेवाभवत्‌ | 
i MERE भ्यः सवभ्योऽपि धन्यवादान्‌ प्रददे, यैरल्पमपि साहाय्यं हं 
तायत, इति शम्‌ त्‌ प्रदद, साहाय्यं विधाय 
ka | | ___ विदुषामनुचर: 
ae रामस्वरुप शर्मा 


शरोब्रहमगुप्ताचायं विरचितः 
विभिन्नपाठान्तरसहितो 


राह्मस्फटसिद्धान्तः 


CHAPTER I 


Astronomy in Ancient 
Nations 


Brahmagupta’s great works like the Khandakhadyaka and 
the Brahmar-sphutasiddhanta took astronomy to Arabs through 
whom it spread to many countries of Europe. Al Beruni records 
this testimony in his great book on India. It is doubtful that 
astronomy had its birth in Greece and China. From remote ages 
China, India, Greece, Arabia and Egypt developed the entite 
system in close cooperation. This knowledge must have spread 
from their common cradle home where man for the first time 
developed his culture and civilisation. In this chapter we pro" : 
pose to give a review of astronomy as developed in many of 
these ancient lands, especially Arabia, people of which land 
came in close contacts with India much before any recorded 
time. 

Dawn of Astronomy 


The earliest man must have been the primitive astro- 
nomer. The striking spectacles presented to him by the varied 
appearances of a sky covered with thousands of twinkling 
and ‘on-twihklihg objects of different degrees of brightness, 
apparently revolving round the Earth, and the daily changing 
phases of the Moon must have raised strange feelings of 
the most primitive man also. Then he must have in course 
of time observed the bright morning and evening stars, and at 
a considerably late stage the comets and shooting stars and then 
on occasions eclipses of the Sun and the Moon. These phenomena 
not only raised feelings of admiration, but in different sections of 
human society often feelings of superstitious alarm. By and 
by stars became guides for the traveller by landand sea. In 
the midst of these observations, one discovered various cycles: 
cycle of day and night, cycle of seasons and cycle of other 
details. Then there was a striking observatfon of the tides in a 
sea changing with the phases of the Moon, 
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Earliest Discoveries 


We shall briefly sketch out the order of astronomical 
discoveries. The first phenomena to be noted must have 
been the regularly recurring dawn (for this one mow refer 
to the Usa Sukta of the Rgveda), the sunrise : nd sunset (which 
led to pratah and sayam, i.e. morning and evening pravers of 
the Vedic times) daylight, twilight and night concerning 
which we “have numerous Vedic hymns. Next it led to the 
measurement of a day (which was of a short duration in 
winters and of a long duration in summers). The Vedic Aryans 
also discovered the variations in the duration of the day along 
different latitudes, and the time of sunrise in. places of different 
longitudes. In fact the idea of longitudes and Jatitudi s eame suffi- 
ciently afterwards. Man discovered month as related to the varie 
tion of light with the Moon's phases. In temperate regions. where 
probably the first astronomical observations were systematically 
made, the changing length of the day or the direction of the Sun 
at rising or setting or the lengths of shadows cast at midday, 
would show that the Sun’s daily path ia the sky altered through- 
out the year, a time interval which was already marked by the 
changing vegetation. According to Sir W,C, Dampier, "attempts 
were made to determine the number of monthsin the cycle of 
the seasons in Babylonia about 4000 B. C. and in the China soon 
after. About 2000 B.C. the Babylonian year settled down to 
one of 360 days or twelve months, the necessary adjustments 
being madefrom time to time by the interposition of extra- 
months,” In India, this concept is of even much earlier origin. 
The old inspired sages like Dirghatamas discovered for the 
observing man the Vedic Era and intercalation. I have 
described this discovery in a special chapter on the subject in my 
book the Founders of Sciences in Ancient India and a reference 
may be made to the Asya Vamasya Suktam of the Rgveda. It 
is impossible to assign an age to these old traditions. Round the 
Yajfia, developed the science of astronomy, mathematics, 
anatomy and medicine in this ancient land of ours, which in 
fact was the common herítage ofa large number of people of 
the modern world. mE | 

One might also'sá 


mx y that a considerable period might have 
well elapsed before it : 


was noticed that at a particular season of 
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the year, the same stars are seen at corresponding hours of the 
night. Of course this circumstance was less conspicuous than 
the regular variation of the Sun’s altitude in the sky as the year 
progresses. It isthe surmise that the striking naked-eye cluster, 
the Pleiades, must have been one of the earliest noted star- 
groups, and it became the first star-group for providing the first 
fairly close determination of the length of the year as approxim- 
ately 365 days. The rising of this cluster in the evening was a 
mark of the coming winter to primitive man; and the husband- 
man judged the time of reaping by itsrising, and of ploughing 
by its setting in very ancient times ; Sirius, Arcturus, the Hyades 
and Orion were similarly equally useful to him. The passages 
in the Taittiriya Samhita and in the Satapatha Brahmana clearly 
indicate the confusion once created by following the concept of 
lunar months without further adjustments : 


“Now the seasons were desirous to have a share in the 
sacrifice among the gods and said, ‘Let us share in the sacri- 
fice. Do not exclude us from the sacrifice! Let us have a 
share in the sacrifice ' The gods, however, did not approve 
of this. The gods, not approving, the seasons went to the 
Asuras, the malignant, spiteful enemies of the gods. Those 
(Asuras) then throve in such a manner that they (the gods) 
heard of it, for even while the foremost (of the Asuras) 
were still ploughing and sowing, those behind them were 
already engaged in reaping and threshing: indeed even 
without tilling, the plants ripened forthwith for them. 
(SBr. 1.6.1.1-3) 


The Zodiac 


It is difficult to say how much time it must have 
taken, but in fact, it was eventually noted that the Sun and 
Moon travel over very similar paths among the stars during 
their circuit of the sky. This led to the formation of the Zodiac 
and its constellatiuns, the centre of this zone, a belt about 16° 
broad, being the annual path of the Sun or Ecliptic. The divi- 
sion into twelve parts, each corresponding to a month of the 
Sun's movement, was made ; and their connection with the solar 
course during the year was found by observations of heliacal 
risings or settings. These were the times of the year when certain 
bright stars would first be seen to rise before the Sun, or when 
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they were last seen to set after sunset. In the case of Sirius, the 
brightest fixed star, these would happen when the Sun was about 
ten degrees below the horizon. For the less bright stars the 
angle would be a larger one. 


It must have been almost simultaneously observed that the 
Moon in going like the Sun round the heavens always in the 
same direction from west to east (i.e, opposite to the diurnal 
motion whích she shares wíth the other bodies) kept iu general 
to the same track in the sky. After atime, however, it must 
have been noted by careful observers that this path was not con- 
stant, but deviated from the centre line of the Zodiac, getting 
away from that line up toa maximum deviation on either side 
but slowly returning to it. In the course of a number of years, it 
must have become evident that the Moon’s path among the stars 
does not lie always in the same line on the celestial sphere, but 
in a zone or band about twenty moon breadths (107) wide, occu" 
pying the middle of the Zodiacal zone itself. 

Among the bright stars Mercury, Venus, Mars, Jupiter 
and Saturn (the first two of which are never seen very far from 
the Sun in the sky) soon must have been noted to be moving in 
the Zodiac with varying periods. The English name planet is de- 
rived from Greek planetes, meaning a wanderer, since the planets 
change their positions among the Zodiacal stars. 


There isa word Str which in the Rgveda always occurs in 
the instrumental plural, Strbhih. The English word star is de- 
rived from this word. Paraéara and Grtsamada, I have shown 
elsewhere, were the first amongst the great observers, inspired by 
the Rgvedic hymns, and Vamadeva identifled Brhaspati or the 
Jupiter planet and Vena Bhargava discovered tht planet Venus 
which still bears the mame of its discoverer. 


Constellations 

Long before the Zodiacal belt was divided into “signs” (700 

B. C.), a number of asterisms, or the configuration of stars in the 

sky had been arranged, the brighter stars of these configurations, 

thus identified, proved very useful in indicating the seasons of the 

year by the times of their rising or setting, and also in locating 

_the positions on the celestial vault of such moving objects as 

“planets, comets and shooting stars and in helping the traveller 
| by land or sea to determine direction. _ 
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These named constellations date back to very early period. 
In India, Girgya is the name of an astronomer who is associated 
with a hymn of the Atharvaveda which for the first time enume- 
rates constellations. In many of these constellations, the stars 
form a well marked group, clearly separated from other groups, 
and the names given to these formations are supposed to have 
been suggested by a resemblance to the shapes of certain familiar 
objects. Of course, the resemblance is usually very slight, and 


depended merely on a fancy. 


It is remarkable that different countries devloped almost 
similar notions regarding these constellations. The late Dr. A. C. 
D. Crommelin considered that there isa reason to believe that 
the stars may have been grouped to some extent by the Egyptians 
as early as 4000 B. C., and he remarked on their use of the then 
Pole Star for orienting the Great pyramid, Again, Chinese are 
said to have mapped out the sky into many divisions of stars by 
2500 B. C., if one can rely on their records. 


The idea of constellations takes us toa date much earlier 
than 2500 B. C. even. In total forty-eight have come down from . 
extremely ancient times, but these do not cover the entire extent 
of the sky. The part not occupied by any of them evidently did 
not rise above the horizon where the early astronomers to whom 
we owe their natning lived; and the stars concerned were there- 
fore not included in their constellation schemes. The centre of. 
this part (near the bright star Achernar) must have been near 
the South Pole of the heavens of the time, and its angular radius 
from the Pole gives us roughly the latitude of their homes. The 
date appears to have been about 2800 B. C., when, owing to the 
precession of the equinoxes, the South celestial pole was in the 
position indicated. The latitude seems to have been about 38° 
North. These are the fndings of E. W. Maunder (Astronomy 
without a Telescope, p.5, 1902); but from the same considerations 
Dr. Crommelin assigns a latitude of 36° and a date 2460 B.C, 
and Proctor 2200 B. C. Maunder also suggested that tbe presence 
of the Lion and Bear among the stellar configurations and the 
absence of Elephant, Tiger, Cameland Crocodile seem to ex- 
clude India towards the East and the countries towards the 
West, the latitude and the longitude indicated being those of 
Asia Minor or Armenia. The suggestion that the blank area in 
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the sky referred to gave an approximate date for the formation 
of the constellations appears to have beeen first put forward in 
1807 by Carl Schwartz, for some time Swedish Consul at Baku! 


Indo-Greek Contacts. 


It is highly improbable that before Alexander, there had 
been absolutly no contacts between India and the distant nations. 
Even in pre-Alexandrian era, there had been such migration is 
clearly evinced by the philological and mythological studies. But 
we do not pcssess historic record of it. 


The conquests of Alexander the Great made the Greeks 
acquainted with the Eastern world, which had up to that 
time been visited probably by very few Europeans, and it 
likewise spread Greek culture to all the countries which the 
victorious Macedonian had been able to reach. The Indian 
province of his Empire became independent soon after 
Alxander’s death. and though the spread of Buddhism in the 
third century B.C. checked the progress of Hellenism in 
Northern India, the rise of the Greek kingdom of Bactria and 
its gradual extension south and east continued for a long time to 
keep alive the connection between India and the West. Not 
only (as has beeen asserted) the Greek and Indian drama and 
architecture have been strongly influenced by Hellenistic and 
Indian contacts, it is beyond a doubt that the entire astronomy 


of the two great nations is the offspring of these mutual 
contacts. 


In earliest times astronomy had only been cultivated in 
India and in no other country, Some idea had been acquired 
during those days of the periods of the Sun and Moon and the 
planet Venus and Brhaspati (Jupiter), which were used for chrono- 
logical purposes, the lunar motions being specially connected with 
the proper times for sacrificial acts. The Vedic era was discovered 
during this period by Visvamitra, and Gargya enumerated the 
Naksatras. Lagadha composed his Vedanhga Jyotisa, which is the 
first book on astronomy written in human literature, India dev- 
eloped her geometry in connection with the construction of sacri- 
ficial altars, and its account is found in the Sulba Satras of 
Baudhayana,. Aévalayana and Katyayana. Aryabhata laid the 
| foundations of Souncations of algebra. One might still say that there is no sign of 
| 1, See, Peter Doig ३ A concise History of Astronomy, London, 1950, 
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accurate knowledge of the planetary motions earlier than about 
the century of the Christian era. From thenceforth astronomy, 
hitherto confined to rituals, appears as a science, treated in the 
course of the next thousand years in a series of text-books, 
the Siddhantas,! the contents of which, though supposed to be 
derived from divine sources are strongly influenced by Greek 
authors. Prior to the Greek influence, we had ceremonies like 
dvadasaha (lasting for twelve days), sadaha (lasting for six days), 
tryaha (lasting for three days) besides daría-pürnamasa ceremo- 
nies connected with the New Moon and Full Moon. But the week 
of seven days (Saptaha) was unknown in India. This concept of 
week and the dedication of each day to the deity of one of the 
seven planets, now appears for the first time. It is difficult to say 
whether names of the planets were borrowed by Greeks from 
India or vice versa, but they became common, e.g, Aévajit or 
Asphudit (Aphrodite). Dyugatih or dyaus or Jiva (Zeus), Heli 
(Helios), &c., while the zodiacal signs have superseded the earlier 
but totally different twelve star-groups connected with the 
Sun's motion, and proclaim their origin by their names: 


Kriya, Tavuri, Jituma, Karkin, Leya, Pathena, Jüka, Kaur- 
pya, Taukshika, Akokera, Hridroga, Ittha, 


corresponding to Kpcos, s AlSyuos, Kapklvos, As, 
E — Zuyov, Xxopmios, Tokdrys, Alyóxe pus, "rBpoydos, 
xe is". 

A great many other Greek terms connected with geometry, 
astronomy and astrology have also been transferred from Sans- 
krit works to Greek and vice versa, This conclusively shows the 
mutual influence on astronomy. Indian authors never failed to 
acknowledge the ideas they borrowed from Greeks, e.g. Varüha- 
mihira quotes the Yavanas or peuples of the west as authorities 
for some of the scientific statements he makes. The name of the 
Romaka Siddhanta (which is atleast as old as A.D. 400) also 
points in an unmistakable manner to its origin in one of the pro- 
vinces of the Roman Empire. 


1, The Romakaor Pauli¢a Siddhanta (before 400 A. D.), See Var&hamihira's 
the Pafcasiddhantika (about 570 A,D., Var&hamibira died in 587 A.D.), The 
original Stirya-siddhanta was prior to Var&hamihira, the modern edition is 

. perhaps of the 13th century, See J. Burgess "Notes on Hindu Astronomy” 
J. R. A. Sy October 1893, p..742, | 
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Earth as a Sphere 

The astronomers of the Siddhantas taught that the Earth 

is a sphere, unsupported in space, and they reject the ancient my- 
thological notion that it is supported by some animal like Sesana- 
ga (serpent), kacchapa (tortoise), or diggajas (elephants) which 
in turn rest on another, and so on, until the support of the last 
one after all has to be left unexplained. Bhaskara II, about 
A.D. 1150, who comments on the absurdity of this, also rejects 
the idea that the Earth is perpetually falling, since it would fall 
faster than an arrow shot upwards, on account of being heavier, 
so that an arrow could never again reach the Earth.’ Round the 
Earth the planets are moving, all with the same linear velocity. 
The diameter of the Earth is 1600 yojanas, the distance of the 
Moon is 51,570 yojanas (or 64.5 times the radius of the Earth, 
nearly equal to Ptolemy’s greatest distance, 648), while the dis 
tances of the other planets result from the assumption of 
equal velocities.” The equation of centre of the planets 
is found by an epicycle and to this arrangment the Hindus 
add one of their own invention, by assuming that the epi- 
cycle had a variable circumference, greatest when the planet is 
at apogee or perigee and least at 90° from these, when the equa" 
tion reaches its maximum. This contrivance of an oval epicycle 
was by some astronomers applied to all the planets, by others 
(Brahmagupta and Bhaskara) only to Mars and Venus, by others 
it was altogether rejected, Why they complicated the calculation 
in this way is not clear. Aryabhata I of Kusumapura or Patali- 
putra, born A.D. 476, made another deviation from the Alexand- 
rian doctrines, as appears in the Brahma-sphuta-siddhanta of 
Brahmagupta, wherein he quotes the following from Aryabhata: 
"The sphere of the stars is stationary, and the Earth, making a 
revolution, produces the daily rising and setting of stars and 
planets,” Brahmagupta rejects this idea, saying: "If the Earth 
moves a minute ina prana, then whence and what route does it 
proceed? If it revolves, why do not lofty ob'ects fall 2" But his 
commentator Caturveda Prthudaka Svami replies: "Áryabhata's 


i. As. Res. RIL. p. 229 (Essays, II, p. 394). 

2 The distances ere proportional. to the orbital periods of revolution, but for 
Mercury ami Venus to the periods in the epicycles 

,,9. For further details see. As, Res. II, p, 251 (Davis) and XII 2936 
(Colebrodke! also Essays, I. p, 401). — al 


* 
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opinion appears nevertheless satisfectory, since planets cannot 
have two motions at once: and the objection, that lofty things 
would fall, is contradicted; for every way the under part of the 
" Earth is also the upper; since wherever the spectator stands on 
the Earth's surface, even that spot is the uppermost spot, 


Earth rotation by a current of aerial fluid 


It is very interesting to see the theory once advocated by 
Herakleides of Pontus transplanted on Indian soil, especially when 
we remember that Seleukus, the Babylonian, had adopted that 
theory. From Babylon the theory might easily find its way to 
India, though it is of course equally possible that Aryabhata, 
quite independently of his Greek precursors, hit on the same 
idea. He appears to have accounted for the Earth’s rotation by 
a wind or current of aerial fluid, the extent of which, according 
to the orbit assigned to it by him, corresponds to ‘an elevation 
of little more than a hundred miles (114) from the surface of the 
Earth, or fifteen yojana's while he put the diameter of the Earth 
equal to 1050 yojanas (of 7.6.miles eacb?). This was in accordance 
with the general opinion of the Indians, that the planets are 
carried along their orbits by mighty winds with the same velo- 
city and parallel to the ecliptic (while one great vortex carries all 
stars round the Earth in twenty-four hours, but that the planets 
are deflected from these courses by certain invisible powers 
having hands and reins, with which they draw the planets out 
of their uniform progress. The power at the apogee, for. instance 
constantly attracts the planet towards itself, alternately with 
the right and left hand (like Lachesis in Plato's Republic), while 
the deity at the node diverts the planet from the ecliptic first to 
one side and then to the other. And lastly the deity at the con- 
junction causes the planet to move with variable velocity and to 
become occasionally stationary and even retrograde. This is 
gravely set forth in the Surya-Siddhanta ,and even Bhaskara gives 
the theory in his notes, though he omits it from his text. 
Similarly Brahmagupta, although he gives the theory of eclipses, 
affirms the existence of an eighth planet, Rahu, which is the 
immediate cause of eclipses; and he blames Varahamihira, 


1, Asiat, Res, XII. p. 227; Colebrooke's Essays, II, p. 392 n 
2, Colebrooke, Notes and Illustrations to the Algebra of Brahmagupta. p. 
xxxviii, Essays, II. p. 467 
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Ary abhata and others for rejecting this orthodox explanation 
of the phenomenon." 


Indian astronomy some times appears to be a curious mix- 
ture of ‘old fantastic ideas and sober geometrical methods of 
calculation. But itis wrong to presume that these geometric 
calculations were derived from froeign contacts. Indians have 
always been fond of geometry (from the earliest times of the Vedic 
rituals), and they from the very beginning realised the impor- 
tance of applying geometry to astronomy, Side by side we find 
Greek contacts also. As remarked by’ Colebrooke, the absence 
of the most characteristic parts of Ptolemy’s system, the 
equant and the details of the theories of the Moon and Mercury 
seems to indicate that Greek planetary theory must have been 
introduced in India between the times of Hipparchus and Ptole- 
my; and with the exception of the epicycle from the circular 
form, the Hindus did not modify the theory or perfect it in 
any way. The precession of the equinoxes they held to consist 
in a liberation within the limits of 27° (Aryabhata says 24°) east 
and west of its mean position, but they came much nearer to 
the truth than Ptolemy did as regards the annual amount, as 
they supposed the space travelled over ina century to be 1}° 


Contacts with Arabs 


Notwithstanding some isolation of India from Europe 
during the Middle Ages, her astronomy was destined to 
exercise an índirect influence on the progress of astronomy. 
Through the conquest of Persia in the seventh century, 
the Arabs, like the Greeks a thousand years earlier, came 
in contact with India, from whence physicians and astro- 
logers found their way to the court of the Caliph already 
before the reign of Harun al Rashid. We possess a detailed 
account of the manner in which the Indian astronomy was 
introduced at Baghdad, from the. pen of the astronomer Ibn 
al Adami (who died before 920), confirmed by the celebrated 
memoir on India by Al Beruni, written in 1031% In the year 
156 of the Hijra (A. D. 773), there appeared before the Caliph 
Al Mansur a man who had come from India; he was skilled in 


i, Asiat. Res. XII, pp. 233, 241; Essays, IL, pp, 398, 407 


2. Hankel, Zur Geschichte der Mathematik im Alterthum and Mittelalter, 
xe Leipzig, 1874, p. 229; Cantor, Gasch. d Math, 1, p. 656 
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the calculus of the stars known as the Sindhind (i. e. Siddhanta), 
and possessed methods for solving equations founded on the 
kardagas (i.e. kramajya, sines) calculated for every half degree, 
also methods for computing eclipses and other things. Al 
Mansur ordered the book in which all this was contained to be 
translated into Arabic, and that a work should be prepared 
from it which might serve asa foundation for computing the 
motions of the planets. This was accordingly done by Muham- 
med ben Ibrahim Al Fazari, whose works the Arabs call the 
great Sindhind, and from it an abstract was afterwards made for 
Al Mamun by Abu Giafar Muhammed ibn Musa al Kwarizmi, 
who made use of it to prepare his tables, whichobtained great 
renown in the lands of Islam. Put when A] Mamun became 
Caliph, he promoted these noble studies and called in the most 
learned men in order to examine the Almagest and make instru- 
ments for new observations. 


Arabs and Greeks 


The account of which the above is an abstract shows us 
clearly the origin of the study of astronomy and mathematics 
under the Abbasid Caliphs. But though the first impulse came 
from India the further development of Arabian science was 
to a considerable extent founded on that of Greece and Alexandria. 
It was through the couxt physicians from the flourishing medical 
school kept up by Nestorian Christians of Khusistan that a 
knowledge of Greek Philosophy and science was first spread 
among the subjects of the Caliphs; and by degrees the works of 
Aristotle, Archimedes, Euclid, Apollonius, Ptolemy, and other 

athematicians were translated into Arabic. Fresh translations 
of Ptolemy were made from time to time in the various king- 
doms into which the vast empire of the Caliph was soon split 
up,! and a thorough knowledge of Ptolemaic astronomy was thus 
spread from tbe Indus to the Ebro. There were several special 
inducements for Muhamedans topay attention to astronomy, 
such as the necessity of determining the direction in which the 
1. The earliest is probably that of Al Hazgag ben Jusuf ben Matar early in the 
ninth century. See Suter, Die Mathematiker und Astronomen der Araber 
und ihre Werke, Leipzig, 1900 (p. 9), which valuable bibliograpical summary 
has been folwed by J. L. E. Dreyer as regards names and dates (J. L. E 


Dreyer's A History of Astronomy, 1953; we have reproduced this account 
from his chapter XI) 
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faithful had to turh during prayers, also the importance of the 
lunar motions for the calendar, and the respect in which judicial 
astrology was held all over the East. The Caliph Al Mamun, 
son of Harun Al Rashid (813-833) is the first great patron of 
science, although the Omayyad Caliphshad much earlier an 
observatory near Damascus, and the Jew Mashallah (who died 
about 815) had already before the reign of Al Mamun won a 
name asan observer and astrologer. But the Damascus observa- 
tory kecame quite eclipsed by that erected at Baghdad in 829 
' Where continuous observations were made and tables of the pla- 
netary motions constructed while an important attempt was made 
to determine the size of the Earth. Among the astronomers of 
Al Mamun and his successors one of the greatest was Ahmed ben 
Muhammed Al Fargani (afterwards known in the Westas Alfra- 
ganus), whose Elements of Astronomy were translated into Latin 
in the twelfth century and contributed greatly tothe revival of 
science in Europe. Tabit ben Korra (826-901) was a most 
prolific writer and translator, but is. chiefly known in the history 
of astronomy asa supporter of the erroneous idea of the oscilla- 
tory motionof the equinoxes. A younger comtemporary of his, 
Muhammed Al Battani (died 929), was the most renowned of all 
the Arabian astronomers and became known in the Westin the 
twelfth century (under the name of Albategnius) by the trans- 
lation of the introduction to his tables? Already in his time 
the power ofthe Caliphs had commenced to decline, and they 
' soon lost all temporal power. The study of astronomy was, 
however, not influenced by this loss of patronage, as the Persian 
family of the Buyids, who in 946. obtained possession of the post 
of Amir-al-Omara (corresponding to the Frankish Major Domus) 
took over the role. of patrons of science, so long and so 
honourably carried on by the Abbasid Caliphs. Sharaf af Daula 
built in 988 a new observatory ín the garden of his palace, and 
among the astronomers who worked there was Muhammed Abu '] 
Wefa al Buzjani (959-998), who wrote an Almagest in order to 


३, dn printed at Fexrasa im 1493, See the editien of Golius, Amsterdam, 


2, Translated by Plato of Tivoli. First Printed in 1537 after the book of 
Alfargani, Dreyer has used the edition of Bologna, 1645, and a new edition 
' which is now being published by C, A. Nallino, of which the Arabic and a 


Latin translation of the text have already appeared (Pubbl, d. R, Osserva- 
Serie di Brera in Milano. No, 40, 1899-1903), | l 
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make the contents of Ptolemy's work accessible to the less 
learned. In the nineteenth century this book gave rise to a 
long controversy, which we shall presently consider somewhat in 
detail. | 

Western Countries under Islam 


In the eleventh and twelfth centuries we do not find any 
names of conspicuous astronomers in Muhammedan Asia. 
But the western countries under Islam had in the meantime 
become ready to do their share of the work of keeping the 
mathematical ‘sciences alive. In the Fatimite kingdom of 
Egypt Ali ben Abi Said Abderrahman ben Ahmed ben Janis, 
generally called Ibn Junis(died 1009), was distinguished both as 
an astronomer and a poet, At Cairo a liberally equipped 
observatory enabled him to verify the planetary theories which. 
had once been developed in the neighbouring Alexandria. and 
in token of his gratitude to the reigning sovereign, Al Hakim, 
he named his work the Hakemite Tables.! We have to pass to 
the farthest west to find the next astronomerof mark in the 
person of Ibrahim Abu Ishak, known as Al Zarkali (in Europe 
afterwards called Arzachel). He was a native of Cordova, lived 
about 1029-1087, and edited planetary tables called the Toledo 
Tables. In the following century we find two celebrated 
astronomers of Seville, Gabir ben Aflah, known as Geber (died 
1145, often mistaken for the great alchemist, Gabir ben 
Haijan, in the eighth century)? and Nur ed-din al Betrugi 
(Alpetragius), both of whom raised objections to the 
planetary theories of Ptolemy, though they failed to produce 
anything better of their own. Spanish astronomy continued 
to flourish for a while, although the power of the Arabs in the 
Peninsula was rapidly declining, and ít produced in the thirteenth 
Century a very remarkable, man, who, although a Christian 
king, must be included in this account of Arabian astronomy, 


1. Caussin has published an extractin vol. vii of the Notices et Extraits des > 
manuscrits (Le livre de la grande table Hakemite), Other Chapters, trans-: 
lated by the elder Sedillot but never published, are reviewed by Delambre, 
Hist, def astr. du Moyer Age. p, 95 sqq. 

2. Never published, Delambre, l c. p 176,and Steinschneider, Etudes sur 
Zarkali, Bullettino Boncompagni T. xx, p.1 ; 

3 The word algebra has also sometimes erroneously been connected with his 
name, i , 
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as he owed all he knew about the science tothe example and the 
teaching of Muhammedans and Jews. King Alfonso X, of 
Castille named elSatio (1252-1284), followed the example of 
the Caliphs and called astronomers to his court to assist in the 
‘preparation of the renowned Alfonsine Tables. 


With Alfonso the study of astronomy disappeared from 
Spain, but not before it had been revived in the East. In 1258 
the still existing but shadowy Caliphate of Baghdad was swept 
away by the Mongol conqueror Hulagu Khan, grandson of Genghis 
Khan; but already in the following year this great warrior liste- 
ned to the advice of his new vazier, Nasir ed-din al Tusi (born at 
Tüs in Khorasan in 1201, died in. 1274), and founded a great and 
magnificient observatory at Meragha, in the north-west of 
Persia, In this observatory, which was furnished with a large 
numter of instruments, partly of novel construction, Nasir ed-din 
and his assistants observed the planets diligently and produced 
after twelve years labour, the “ Ilokhanic Tables" Among the 
astronomers of Meragha seems to have been Juhanna Abu ‘1 
Faraj, called Bar Hebraya, or the son ofa Jew. He was a 
Christian, born in 1226 and from 1264, till his death in 1286 
Maphrian or Primate of the Eastern Jacobites, He left a well- 
known chronicle and an astronomical work, both written in 
Syriac, as well as other writings. The observatory at Meragha 
had not a long life, and Asiatic astronomy had to wait a century 
and a half, until the grandson of another terrible conqueror 
erected another observatory. Ulug Begh, grandson of Tamerlan, 
drew learned men to Samarkand and built an observatory there 
about the year 1420, where new planetary tables and a new star 
catalogue, the first since Ptolemy's, were prepared. Ulug Begh 
died in 1449, he was the last great Asiatic protector of astro- 
nomy; but justas the Eastern countries saw the star of Urania 
setting, it.was rising again for Europe, 

' In this review of Arabian astronomers we have only men" 
tioned a few, omitting several names of distinction, whose 
l Le.livre det ascension de l esprit sur la forme du ciel et de la terre, Cours 
d' Astronomie redige en 1279 par Gregoire Aboulfarag, dit Bar Hebraeus, 
Publie par F. Nau, Paris, 1899-1900 (2 parts, Syriac and French). . His 
chronicle istheschief authority for the fable about the burning of the 


Alexandrian Library by order of the Caliph Omar. Fora very thorough 


refutation of this see Butler, The Arab Conquest of Egypt, Oxford, 1902 
| : PP 401-426, * | 
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owners devoted themselves to other branches of astronomy. 
Though Europe owes a debt of gratitude to the Arabs for keeping 
alive the flame of science for many centuries and for taking 
observations, some of which are still of value, it cannot be. 
denied that they left astronomy pretty much as they found it. 
They determined several important constants anew, but they 
did not make a single improvement in the planetary theories. 
It will therefore be sufficient to enumerate the improvements 
attempted and the opinions held by Arabian astronomers with- 
out keeping strictly to the chronological order, although we.are 
here dealing with a period of about six hundred years and men 
belonging to very different nations, who had little in common 
except their religion and the language in which they wrote. 


Figure of Earth 


Turning first to the question of the figure of the Earth, we 
find a remarkable contrast between Europe and Asia. In the 
world under Islam there was an entire absence of that hostility 
toscience which distinguished Europe during the first half of 
the Middle Ages. Though we learn from Kazwini's Cosmo- 
graphy! that some of the earlier. Arabs believed the Earth to te 
shaped likea shield or a drum, still there is no record of any 
Arabian having been persecuted for asserting that the Earth is 
a sphere capable of being inhabited all over. Whether this was, 
in consequence of the .warriors of the Caliphs having carried 
their arms to the centre of France on one side and to the borders 
of China on the other while their merchants travelled south- 
ward to Mazambique and northward tothe centre of Asia, is 
another question : anyhow, the fact of the Earth being a sphere 
of very small dimensions in comparison to the size of the uni- 
verse was accepted without opposition by every Arabian scholar, 
and the very first scientific work undertaken after the rise of 
astronomy among them was a determination of the size of the 
Earth. It was carried out by order of the Caliph Al Mamun 
in the plain of Palmyra. According to the account. given by 
Ibn Janis, the length of a degree was measured by two observers , 
between Warnia and Tadmor and by two others in another loca- 
lity, we are not told where. The first measure gave a degree 


Birra temi x ons ret ee 


1, Zakarija Ben Muhammed Ben Mahmtd El Kazwini's Kosmographie, deutsch 
von H, Ethe, Leipzig, 1868, p. 295. | 
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equal to 57, the second one equal to 561 Arabian miles of 4000 
black cubits, and the approximate mean, 565 miles, was adopted 
as the final result, the circumference of the Earth being 20,400 
miles and the diameter 6500 miles. Another report, by Ahmed 
ben Abdallah, called Habash, an astronomer under Al Mamun 
(quoted by Ibn Junis), states that a party of observers (no names 
given) proceeded along the plain of Sinjar until they found a 
difference in meridian altitudes, measured the same day, equal 
to one degree, while the distance travelled over was found to 
be 564 miles! Probably two different determinations were made. 
Tf the “black cubit” is the Egyptian and Babylonian cubit of 
525 mm2, the mile would be=2100 m. and 56} miles- 119,000 
meters, rather a large result. 

The doctrine of the spherical earth remained undisputed in 
the Muhammedan learned world, though the curious error of 
assuming that the level of the sea was higher on some parts of 
the Earth than on others appears to have found some adherents 
among Arabian writers as well asin Europe? We may, there" 
fore, at once pass on to the motions of the heavenly bodies. Al 
Battani determined the longitude of the Sun’s apogee and found 
it=82° or 16° 47! more than Ptolemy had given. As he believed 


1, Caussin, Not. et Extraits. vii. pp. 94-96; Delambre, Hist. de l'astr 
du Moyen Age. pp. 78 and 97; Shems ed-din, Manuel de la cosmographie, 
traduit par Mehren, Copenhague. 1874 p. 6. Suter, p. 200, mentions n 
third report (from Ibn Challikán's Biographical Dictionary), according to 
which the sons of Musa first measured in the plain of Sinjar and 
afterwards as a testat Kufa, by order of Al Mamun. The eldest 
of the sons of Musa died 4l years after Al Mamun, and the names of the 
observers in the first report are different, so that the third report is not to 
be relied on. Al Fargani merely gives 56$ miles as the result of Al Mamun, 
According to Shah Cholgii Astronomica . . , , studio et opera Ioh. Gravii, Lon» 
' don, 1652, p. 95, Ala ed-din Al Kusgi (one of the Ulug Begh's astronomers) 
gives the circumference of the earth=8000 parasangs. As a persian parasang 
. =30 stadia (Hultsch; Griech u. Rom. Metrologie. p. 476) this would seem to 
`- be the value of Posidonius, 240,000 stadia, Kazwini (p. 298) gives the circu- 
mference 6800 parasangs on the authority of Al Bernni. 

2. Hultsch p- 390, 

3. Itdeserves to be mentioned that Shems ed-din of Damascus (1256-1327) 
. explains the great Preponderance of dry Jand in the northern hemisphere 
: by the attraction of the Sun on the water, which is the greatest when the 

Sunis in perigee, at which time it is nearly at its greatest south declination. 
_ That this accumulation of water would not be a permanent one does not 
 excur to him (Cosmographie, p. 4)... 
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that Ptolemy's value had been found by himself! and as he 
adopted 547 (or 1711 66 years) as the annual amount of pre- 
cession, there remained (assuming that 760 years had passed 
since the time of Ptolemy) an outstanding error of 79'—54":-25* 
per annum. In reality the annual motion of the solar apsides 
is 113” ; still we may say that the discovery of this motion is due 
to Al Battani, though he did not announce it as such ; in fact he 
merely gives his own value as an improvement on that of 
Ptolemy. Even Ibn Jünis (who found 86°10’) did not suspect 
that the apogee was steadily moving but merely says that it 
must be corrected for precession (1° in 70 years) and remarks 
that the longitude of the apogee is very difficult to determine 
accurately On the other hand, Al Zarkali found a smaller 
value, 77? 50' and as he also found a smaller value of the eccen- 
tricity he thought it necessary to let the centre of the Sun's 
eccentric orbit describe a smaller circle, after the example set by 
Ptolemy inthe case of Mercury? The inclination of the ecliptic 
which the Greeks had found-—23? 51 20" was by the astro- 
nomers of Al Mamun found—23° 33' (in 830), by AI Battani 
(in 879), and by Ibn Junis 23° 35%. When Al Zarkali found 23° 
33’ he, and afterwards Abu °l Hassan Ali of Morocco, concluded 
that the obliquity oscillated between 23° 53 and 23° 33’, an idea 
to which the prevailing belief in the “trepidation” of the equi- 
noxes lent countenance.° | | 
Moon and its orbit 
If we now turn to the Moon, we do not find that the 
Arabs made any advance on Ptolemy. Several of them noticed 
that the inclination of the lunar orbit was not exactly 5°, as 
stated by Hipparchus. Thus, Abul Hassan Ali ben Amagiur 
early in the tenth century says that he had often measured the 
greatest latitude of the Moon and found results greater than that 
1. Scient. Stell, Cap. xxviii. Bologna, 1645, p. 72; Nallino. p. 44. At the end 
of Cap. xlv. he says the apogees of the Sun and Venus.are both in 82° 14, 
ee JUnis also gives 82° 14’ as the value found by Al Pattani (Caussin, 
CD pp. 232 and 238. Abu'l Faraj gives 89° 287 for the year 1279 (p. 22). 
Sedillot, Prolegomenes aux tables astton, d' Olough Beg (1847), pp. 1xxx-lxxxii. 
Riccioli, Almag. Novum, I. p. 157. 
4. Caussin. p. 56. For A.D. 900 Newcomb gives 23° 34 54", with a diminution 
of 46” per century, so that the Arabian astronomers erred less theh 1' 


5. Aboul Hassan Ali, Traite des Instruments astron. des Arabes; T.I.p. 175; 
Sedillot, Memoire sur les instr. astr. des Arabes, p. 32, i 


o go 
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of Hipparchus, but varying considerably and irregularly. Ibn 
Janis, who quotes this, adds that he has himself found 5° 3’ or 5° 
8’, while other observers are said to have found from 4 58’ to 
4° 45’) Want of perseverance and of accurate instruments 
caused them to miss a remarkable discovery, that of the 
variation of the lunar inclination. 


Abu *1 Wefa and his Almagest 


Butan even more remarkable discovery has been claimed 
for an Arabian astronomer. In 1836 the younger Sedillot 
announced that he had found the third inequality, the variation, 
distinctly announced in Abu 1 Wefa's Almagest. A fierce 
controversy raged for a number of years as to the reality of 
this discovery, Sedillot alone defending his hero with desperate 
energy and refusing to listen to any arguments, while Biot, 
Libri and others as strenuously maintained that Abu "1 Wefa 
simply spoke of the second part of the evection, the prosneusis 
of Ptolemy. The fight had died out when, in 1892, Chasles 
suddenly took up the cudrels for Sedillot and pointed out what 
seemed to him to be some contradictions in Ptolemy's statement.? 
Nobody answered this until Bertrand did so in 1871; he called 
attention to several inaccuracies in the text of Abu’l Wefa as 
we possess it now, and also showed that Abu 'l Wefa didnot 
add his "mohazat" to the prosneusis, the latter not being 
included in his “second anomaly. It is unnecessary to enter 
into a more detailed account ofthe controversy; but to show 
that any weapon was considered good enough with which to 
defend Abu ‘Il Wefa, it may be mentioned that Sedillot and 
Chasles tried to prove that Tycho Brahe must have copied his 
discovery from Abu 1 Wefa, because he calls it hypothesis 
redintegrata. Tycho used this same phrase in speaking of his 
own planetary system, which he most emphatically claimed as 


Ce ATEN aE AE 
1. Sedillot, Prolegomenes, p. xxxviii. Materiaux pour servir al’ hist. des scienc- 
es chez les Grecs et les Orientaux, T. I. p. 283. The sons of Musn ben Sakir 
(about 850) seem to have been the first to find a value differing from that 
of the ancients. Abraham ben Chija,a Jewish writer who lived about A. 
D. 1100 says that Ptolemy found 5°, but that according to the opinion of 
the Ishmaelites it is 44° (Sphaera mundi, Basle, 1546 p. 102). 
Lettre a M. Sedillot sur la question de la variation lunaire, Paris, 1862, 15 pp. 
4° and^Comptes Rendus, vol, 54, p. 1002. | 


Ti Rendus. vol. 73, pp.. 581, 756, 889 ; Journal des Savants, 11 Oct. 
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an original discovery, and which he vigorously defended against 
other claimants. In future it will be hopeless for anybody to 
claim the discovery for Abu ’l Wefa as the matter has now been 
thoroughly sifted, both by mathematicians and orientalists. 


The Almagest of Abu '1 Wefa has never been published in 
full, but there are three translations of the chapters in question,* 
which only differ in some trivial points. Inno part of the book 
does he make any advance on Ptolemy or claim to have made 
any new discovery, and in speaking of three inequalities he 
merely does what the other Arabian astronomers do. He begins 
by describing the first (equation of the centre) and the second 
(evection) and states when they reach their maxima. He then 
says that we have found?a third inequality, which takes place 
when the centre of the epicycleis between the apogee and the 
perigee of the eccentric, and which reaches its maximum when 
the Moon is about a tathlith or a tasdis from the Sun, while it is 
insensible in syzygy and quadrature. The maximum is ł°. He 
explains that this is caused by a deviation of the line or apsides 
of the epicycle, and he describes quite correctly the construction 
adopted by Prolemy (whose name he does not mention), letting 
the line of apsides be directed, not to the Earth but to another 
point on the line of apsides of the eccentric. It is difficult for an 
unbiassed reader to understand how anyone could fail to see that 
Abu '] Wefa is simply copying Ptolemy. Sedillot maintained 
that the words tathlith and tasdis mean the octants (where the 
variation reaches its maximum); but every other orientalist who 
has expressed an opinion, states that by theirroots the words 
correspond to the numbers 6 and 3, in other words, to elonga- 
tions 60° and 120° from the Sun. This is in accordance with 


1. By Reinaud, Munk, and de Slane(for Biot)in the Journal des Savants, Mar- 
ch, 1845 (14 pp. the whole section on the Moon) ; by Sedillot, Materiaux, i. 
pp. 45--49; and by Carra de Vaux, “L’ almageste d" Abu "1 Wefa 
Albuzdjani," Journal asiatique, 8° Serie, T. xix. (1892), pp. 408--471 
(translation on pp. 443-44). Most of the chapters on the planets are lost. 


2. The unknown author of a short resume of astronomy (in the Bibl. Nationale) 
even calls the inequality of prosneusis the first equation (Carra de Vaux, 
l.c. p. 460). This is not unreasonable, since the equation of the centre 

,must be taken from the lunar tables, using as argument not the mean 
anomaly but the latter corrected for the effect of the prosneusjs. 


3, He uses exactly the same expression when speaking of the first and second 
inequalities. 
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facts, as Biot has shown from the Ptolemy s numerical data that 
the deviation of the line of apsides reaches its maximum value 
of + 13° 9 9 in elongations 90° =F 32° 57'.5.! But it must be 
acknowledged that the words in question are also used very 
vaguely, e. g. by Abu '1 Wefa himself, who says that the velocity 
of the superior planets after emerging from the Sun's rays dimi- 
nishes gradually till their distance from the Sun is about a 
tathlith, when they become stationary. It looks almost as if these 
words might be used to denote any elongation outside syzygy 
and quadrature? 


If Abu | Wefa had made a new discovery, we should have 
expected later Arabian astronomers to have alluded to it. But 
not one of them gives anything but interpretations of the lunar 
theory of Ptolemy, and in expressions very similar to those 
employed by Abu '| Wefa. Attention was at once called to 
this fact, and Isaac Israeli of Toledo (about 1310) and Geber of 
Seville were quoted as examples,’ though it would, of course, have 
been quite possible for these two writers to have remained 
ignorant of whatever progress astronomy might have made in 
the school of Baghdad. But this objection does not apply to 
Nasir ed-din al Tusi, in whose review of the Almagest and Mem 
orialof Astronomy the inequalities known to Ptolemy and no 
others, are described and credited to Ptolemy*; not to Mahamud 
al Jagmini (about 1300) , who wrote a compendium (mulachchas) 


. 1, dournal des Savants, 1843, p. 701 ("Sur un traite arabe relatif al’ diro 
nomie,” Reprint, p. 47). This deviation does not represent the amount 


of the correction to the Moon’s place as seen from the Earth, sothat there 
is not any contradiction in Ptolemy's account. 


2. Carra de Vaux, 1. c. p. 466. The Arabs had no word fot "octants."  Nosir- 
ed-din on one occasion wants to mention them, and hasto call them “the 
points midway between syzygy and quadrature."' 


.Isaae Israeli repéstedly speaks of these inequalities discovered by Ptolemy, 
twoof which are not found at conjunction and cpposition, Liber Jesod, 
Olen seu Fundamentum Mundi auctore R, Isaac Israeli Hispano, section 
HI, ch. 8 and sect. v. ch. 16, Part I. p. xxiv Part IL p. xxxi (Berlin, 1848 
and 1846 ; this publication is not mentioned by Carra de Vaux) 


 C.de Vaux, “Les spheres celestes selon Nasir Eddin Atettsi" Appendix 

oP Tanhery's Recherches sur l' astr. anc. p. 342, and Journ. asiat. 1892 
“459: "The third anomaly is that of the prosneusis: it is called the 
i. equation of the proper motion” (i.e, of the motion on the epicycle) 
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of astronomy.! Nor can any objection be raised to Abul Faraj 
(Bar Hebraeus) and it would te impossitle to explain more 
clearly than he does the effect of the prosneusis. He says: " The 
third inequality is the angle formed at the centre of the epicycle 
by two lines which are drawn, one from the centre of the univ- 
erse and the otber from the point called the prosneusis, at the end 
of which is the apogee of the epicycle, at which commences the 
proper motion, and which is called the mean aporee. The apogee 
which is at the end of the line drawn from the centre of the uni- 
verse is called the apparent one. The point proseneusis ison theside 
. of the perigee of the eccentric, 10 parts 17 minutes from the centre 
of the world? which is itself at the same distance from the centre 
of eccentric. The maximum value of this angle is 13 parts 9 minutes 
when the Moon is a crescent or f giobous, that is, near the hexagon 
or trigon with the Sun. In fact, when the epicycle is four or 
eight signs distant from the apogee of the eccentric, the Sun is 
itself two or four signs distant from [the centre of the epicycle] 
because it is half way between this centre and the apogee. In 
the tables, this inequality of the two apogeesis called the 
first angle and is included in the motion of the centre. While 
this describes the construction of Ptolemy as clrealy as 
possible, at the same time the agreement of the account with 
that of Abu’ 1 Wefa is perfect. Abu’l Faraj even (like Nasir ed- 
din) describes as a fourth inequality in longitude that caused 
by the motion along an orbit inclined to the ecliptic, so that he 
would not have neglected to describe the variation, if it had been 
found by an astronomer of Baghdad. We may add that the 
Jewish writer Abraham ben Chija (A. D. 1100), in his Sphaera 
Mundi, also describes the “aberration” of the apside of the epi- 
cycle chiefly "in sextaet tertia parte mensis, * 
1, Translated by Rudloff and Hochheim, Zeitschrift der Deutschen Morgen- 
land Ges, XLVII pp. 213—275, He describes (p. 249) how the line of 
apsides is directed toa point called “the corresponding point," and gives 
its pagition correctly, The inequality he calls the deviation. , Su 
Nasir ed-din gives 10° 9 gros 
Le livre de l’ ascension, & ०, T. IL. PP, 29-30. Two codicesadd after” the. 
word prosneusis : "This is the point mohazat,” | 
4, Sphaera Mundi (1546, ed, Schreckentuchs), p, 75. Munstez’s commentary 
to the Hebrew text (p. 116) has "cum centrum est im sextili aut trino 
aspectu [id est, quando abest a sole duobus signis aut quatuor]” ;» the words 
in brackets are not in the Hebrew original. The words “sixth” and "third" 


are unmistakable (shithith and shelishith). Apparently no one has hitherto 
thought of consulting Abraham ben Chija. 


e p 
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Abu 1 Wefa and Ptolemy 


Therefore, Abu '1 Wefa did not know a single thing about 
the motion of the Moon which he had not borrowed from 
Ptolenty. But the prosneusis of Ptolemy isnot the variation 
discovered by Tycho Brahe. The latter depends solely on the 
elongation of the Moon from the Sun, as it is* 4-39" ,3 sin २८, 
while it is beyond the power of mortal man to express the effect 
of the prosneusis without the anomaly. Ptolemy's exprssion tor 
all the inequalitiesin longitude assumed by him, when developed 
analytically, found to contain, in addition to terms represening 
the equation of the centreand the evection, the latter being 


4.4°19'5 sin (2e—m), 
a very considerable term 


4-17.8 sin 22 [cos (2e4-m) 4-2 cos (26 mY], 
where € is the elongation and m the mean anomaly. 


Obviously this term has nothing in common with the varia- 
tion, except that it disappears in the syzysies and quadratures. 
Tycho Brahe did not hang his new term or to the unaltered 
Junar theory of Ptolemy, and by doing that we should in fact 
only spoil the latter and make its maximum error rise to more than 
a degree Owing to the insgfficiency of the observations at his 
disposal, Ptolemy could only perceive that there was some out- 
standing inequality after allowing for the evection, only appearing 
outside the syzygies and quadratures, but he was neither able to 
find the law which governed the phenomenon, nor wis he aware 
what a large quantity it represented; he could only tinker up 
his constructions a little, and in this he was most faithfully 
followed by the Arabs, who added nothing to what he had done 
and left it to the reviver of practical astronomy to discover the 
third lunar inequality. | | 


Al Fargani and others on Planets 


Passing to the five planets, we find that, generally speaking, 
केश few attempts were made to improve the work of Ptolemy. 
Büt'the Arabs were not content to consider the Ptolemaie system 


P, Tannesy, Recherches, p, 213, Another expansion of Ptolemy's lunax 
inequalities in a series was given by Biot, Journal des Savants, 1843, p, 703 
(Reprint, p. 49) . 


P. Kempf, Untersuchungen uber die Ptolemaische Theorie der Mondbewegung, 
Berlin, 1878 (Inaug. Diss), p. 37, — 
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merely as a geometrical aid to computation; they required a real 
and physically true system of the world, and had therefore to 
assume solid crystalspheres after the manner of Aristotle. Above 
the Moon is the Alacir, the fifth essence, which is devoid of light- 
ness and heaviness, and is not Perceptible to the human senses; of 
this substance the spheres and planets are formed.! Already in the 
book of Al Fargani we find the principle adopted which we have 
seen dates from the fifth century (Proklus) and which became 
universally accepted in the Middle Ages, that the greatest distance 
of a planet is equal to the smallest of the planet immediately 
above it, so that there are 10 empty spaces between the spheres.” 
The semidiameter of the Earth is by Al Fargani given as 3250 
miles, which corresponds very nearly to Al Mamun’s 563 miles to 
a degree, if we put r=“r-, Starting from Ptolemy's distances of 


EEE Distance of 


Al Fargani| Al Battani 


Abu ‘1 Faraj? 


Moon 64; 641 644 
Mercury 1€7 166 174 
Venus 1,120 1.073 1.160 
Sun . 1.220 1.146* 1.260 
Mars 8,876 8022. 8,820 
Jupiter 14,405 12.924? 14,259 
Saturn 20,110 18.094 19,963 


the Moon and the Sun, it was easy to express the other distances 
in semidiameters of the Earth, the ratios between the greatest and 


1, Al Battani, cap. 50 (p. 195). 

2, Al Fargani, cap. 21 (ed. Golius, p. 80), Much later, Maurolycus in his 
Cosmographia (Venice, 1543, £, 20a) proves that Metcury and Venus must 
be below the Sun, by pointing out that there would otherwise be a large 
vacant space between the Sun and the Moon. 

3. pp. 189-191. 

4. Soin Nallino's ed. (Milan, 1903 p. 121) the ed. of 1645 has 1176. « 

The ed. of 1645 has 12, 420; obviously an error, as the ratio of greatest to 

smallest distance is given as 37:23 for Saturn 7:5 (misprinted 7:2), 0: "quan- 

titas unius et duarum quintarum ad unum" (p. 199). Nallino's ed (Milan 

1903) has 12,924. Abraham ben Chija has 12,400. l 


p 
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smallest distances being in substantial agreement with the theory 
of Ptolemy, Al Battani also gives a similar set of figures, though 
with some slight differences. He does not mention peculiar treat- 
ment given by Ptolemy to the theory of Mercury. The above 
table gives the distance expressed in semidiameters of the Earth. 


Al Kusgi and diameters of planets 


A] Kusgi, one of the astronomers of Ulug Begh, gives a list 
of the semidiameters of the “concavities” of the planetary sphe- 
res (i.e. the smallest distances of the spheres) expressed in pari 
sangs, the diameter of the Earth being 2,545 parasangs.! Expres- 
sed in semidiameters of the Earth, the figures turn. out somewhat 
differrent from those given above, e.g. the smallest distance of 
the Sun being 1,452 and the greatest of Saturn 26,332, but he 
does not supply any means of making out how these figures were 
found. | 


Before leaving this subject, we shall also give the diameters 
of the planets according to Al Fargani, as they became known in 
Europe at an early date and were quoted by Roger Bacon and 
others? With trifling variations the same values are given by A] 
Battani, Abu ’] Faraj, and Abraham ben Chija. 


Apparent True Diameter 
Diameter (Earth’s=1) 


Moon in apogee | .. ७.  .. 314” is l: उ 
Mercury, mean dist. ese qu 01 SUNS ... 3 

Venus HD ae wee macy "Et 1: 3$ 
Sun - "m zu o 3lr' m 55 
Mars gee का ws 9. Fy OF Sun's ... It 
Jupiter . , 9 ws we ००. Py OF Sun's. Al + gly 
Saturn) a wesw पह » o d$ 


Al Kazwini, Abu'] Faraj and 
Al-Jagmini on Excentric Spheres of the Sun 


The system of the spheres is set forth in greatest detail in 
three treatises of later date, the cosmograpy of Zakarija ben 
Muhammed ben Mahmud al Kazwini (about 1275), the astronomy 


l. Astronomica Shah Chelgii, pp. 95-07. 
2. There axe some slight differences between the figures given in the various 
editions (JLE. Dreyer bas compared those of 1493, 1546, and 16€9), but 
those givenabeve agree with the cubic contents according to Al Fargani- 
The figures of .Kazwini seem to have been greatly corrupted. 
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of Abu 1 Faraji, written in 1279, and that of Mahmud ibn 
Muhammed ibn Omar al Jagmini, whose date and nationality are 
equally uncertain, but who probably wrote in the thirteenth 
or fourteenth century. We find in these text-books an elaborate 
system of spheres designed to account for every particular of 
planetary motion, in perfect agreement with each other as to the 
general arrangement of the spheres, and offering nothing new as 
to lunar or planetary theory. The accompanying figures (taken 
from Jagmini) willillustrate the ideas better than a lengthy des- 
cription. The Sun is a solid sperical body, fitting between two 
excentric spherical surfaces, which touch two other swefaces, in the 


Fig. 1,—Planetary motions and system of spheres, 


l. The Sun. 2. Excentric sphere. 3. The surrounding 
spheres. 4. The complement of the surrounding sphere. 
5. Centre of the world. 6. Centre of the excentric 
sphere. ) 


common centre of which the Earth is situated, and which between 
them enclose a space (or intersphere, as Abul Faraj calls it), named 
by Jagmini al-mumattal, or the equably turning sphere, which has 
the same motion from west to east as the fixed stars, 1.e. precession. 
The spheres of the three outer planets and Venus are arranged 
on the same plan, except that the place of the body of the 
Sun is taken hy the epicycle-sphere of each planet, to the inner 
surface of which the planet (a solid spherical body) is attached or 

(as Abu’l Faraj says’) "fixed like a pearl on a ring, touching the 
1, Al Kusgi gives very similar diagrams of the spheres of the Saturn, Mercury, 

and the Moon, 
2, Precession is supposed to be included in this, "the first motion," The second 
| (Continued on next page) 
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surface in one point." The axis of the excentric sphere is incli- 
ned to that of the mumattal sphere, which causes the motion Xi 
latitude. The lunar system comprises an additional sphere outside 
the others, the centre of which coincides with the centre of the 
world, and which is called al-gauzahar, signifying the cosntella- 


Fig, 2.—Spheres of Mercury 


1. Upper Apsis. 2. Lower Apsis, Upper Apsis of deferent sphere 
> Deferent sphere, 4 Lower Apsis of deferent sphere. 6. Epicycle. 
. Mercury. 8, Surrounding complement, 9, Surrounded part of 
Mumattal sphere, 10, Mudir sphere, 11, Centre of the world, 
I2. Centre of Mudir, 13, Centre of deferent sphere. 


tion Draco, as this sphere provides for the revolution of the lunar 
nodes (‘the head and tail of the dragon") round the zodiac, The 
inner one of the two concentric spherical surfaces, between which 
thé excentric sphere lies, surrounds immediately the fire sphere of 
the Earth. The system of Mercury is more complicated, as a 


Mia eri i te ram rara EO) 


in s Oe round the centre of the world, 11*9' per day, by which 
mE lunar apogee moves towards the west, The third motion is 
i e excentric, carrying the centre of the epicycle 24°22! towards the 
gast. The fourth is the motion on the epicycle, Abu 11 Fazaj, p. 27. 
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excentric sphere. The figure shows the excentric sphere enclosed 
in a sphere, al-müdir or the turning one, which allows the upper 
apsis or apogee of the excentric or deferent sphere (3in the figure) 
to move right round the outer surface of the müdir. The inner 
surface of the mumattal sphere immediately surrounds the 
gauzahar sphere of the Moon. 


It was a necessary consequence of the large solar parallax of 
3’ accepted by Ptolemy, that Mercury and Venus must be very 
near the Earth, since they are assumed to be nearer than the Sun, 
Thus Abraham ben Chijasays that the shadow or the Earth ex- 
tends beyond the orbit of Mercury but does not reach that of 
Venus. Ptolemy never mentions the parallaxes of Mercury and 
Venus, as to which nothing was known, though they ought, of 
course, to be greater than 3’. But on the assumption that the 
smallest distance of Mercury is equal to the distance of the Moon 
at apogee, the parallax of Mercury ought to rise to 54', which 
must have been felt to be too large a quantity, though it does 
not seem to have struck Al Battani as anything surprising, per- 
haps because Mercury cannot be seen when in inferior conjunc- 
tion. It may have been this necessarily large parallax of Mercury, 
which induced Ibn Junis (without any explanation) to reduce the 
solar parallax from 3to 2’, or rather to 1’ 57"? Geber? blames 
Ptolemy for having said that the parallaxes of the planets are 
insensible, and remarks that he ought, therefore. logically to have 
placed Venus and Mercury above the Sun. He takes great pains 
to show that Venus may be exactly on the line joining the Sun 
and the Earth. Indeed, Geber neglects no opportunity of criticis- 
‘ing Ptolemy’s methods of finding the elements of the orbits,‘ and 
he is generally very unjust to him but he does not venture to 


1. Sphaera mundi, ed, Osw. Schreckenfuchs, Basle, 1546 pp. 84, 86, 


2, Unpublished chapters of Ibn Junis, reviewed by Delambre, Hist. de l'astr. 
du Moyen Age. p. 101, 


3. Instrumentum primi mobilis a P. Apiano, Accedunt ijs Gebr filii Afla 
Hispalensis, . , libri IX, de astronomia, Norimberge, 1534, fol. (Introd. p. 3 
and lib, VII, p. 104), 


4. See the long indictment on pp. 2-3 of his introduction, He blames Ptolemy 
among other things for assuming that the centre of the deferentis half-way 
between the cemtres of the zodiac and of the equant, while he himself 
deduces this from the movements, 
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substitute any other system and does not object to the general 
principles of the Ptolemaic system,” 


Three preat names : 
Ibn Badja, Ibn Tofeil (Abubacer) and Abu Welid (Averroes) 


Geber's attempts to pick holes in the work of Ptolemy were, 
perhaps, not unconnected with the rapid rise of Aristotelean philo- 
sophy in Spain in the twelfth century, which, though not destined 
to last long, nevertheless exercised a considerable influence on the 
spread of knowledge of Aristotle in the Christian world, while it 
cast a halo round the Caliphate of Cordova, which at that time, 
under the enlightened rule of the Almohades, seemed to have 
reestablished the glory of the best days of the Moslem world. 
Three names are specially associated with this movement : 


(i) Abu Bekr Muhammed Ibn Jahya al Sayeg, called Ibn 
Badja (of Saragossa, died 1139), known as Avempace 
among the Scholastics ; 


Gi) his pupil Muhammed ben Abdelmelik Ibn Tofeil (of 
Granada, died 1185-1186), called Abubacer by the 
Scholastics ; 


Gii) and finally the greatest philosopher of Islam, Ibn Rosd 
Abu Welid, known as Averroes (1126-1198). 


In studying Aristotle they laid special stress on his scientific 
works, and did not, like their Christian successors, think of 
little but dialectics. The acceptance of the system of homocentric 
spheres or some modification of it must, therefore, have seemed a 
necessity to the Arabian philosophers and this, of course, led 
them to reject the theory of epicycles.. The little we know of the 
opinions of Tbn Badja on this subject is found in the famous 
work The Guide of the Perplexed of the great Jewish scholar 
Moses ben Maimun of Cordova, better known as Maimonides, 
who tells us that he had his information from a pupil of Ibn 
Badja. Like Geber (with whose son he had been familiar), 
Maimonides doubted that Mercury and Venus were nearer than 


1. Copernicus possessed a copy of Geber's book; which is now in the Univer- 
. sity library at Upsala, On the title rpage, after the author's name, he hae 
written : "Egregii, Calumiatoris Ptolemaei," while a number of marginal 


notes show that he has read the book carefully, Curtze, Mittheilungen des 
Coppernicus Vereins, L, p. 37 


THREE GREAT NAMES 29 


the Sun, though he would not venture to say how they actually 
moved. But what is more important, he declared the motion of 
a planet on an epicycle to be contrary to physical principles, be- 
cause there are only three motions possible in this world : around 
its centre, or towards it, oraway írom it; while he also main- 
tained that according to Aristotle circular motion can only take 
place round a real central body.” Though Aristotle in reality 
did not object to epicyclic motion with a mathematical point as 
centre, for the simple reason that it had not been proposed when 
he wrote, while, as we have seen, his moving principle had noth- 
ing todo with the centre of motion, it is easy to see that Ibn 
Badja's real difficulty was the same which afterwards produced so 
many obstacles to the advance of science in Europe: whatever 
could not be found in Aristotle's book must be unworthy of notice. 
According to Maimonides (who, however, makes the reservation 
that he had not heard it from disciples) Ibn Badja constructed a 
system of his own, in which he only admitted excentric circles but 
no epicycles. We are not given any particulars as to this system 
but there can hardly be any doubt that its author confined himself 
to generalities and did not attempt to represent phenomena like 
thelunar inequalities by it. Maimonides remarks that there is 
nothing gained by Ibn Badja’s reform, since the excentric hypothe- 
sis is as objectionable as the epicyclic one, as it also supposes 
motion round an imaginary point outside the centre of the Earth. 
The centre of the excentric, on which the Sun is supposed to 
move, is outside the convexity of the lunar sphere and inside the 
concavity of that of Saturn's excentric is between the spheres of 
Mars and Jupiter. He adds that the revolution of a number of 
concentric spheres around a common axis is conceivable, but not 
the revolution round different axes inclined to each other, as the 
spheres would disturb each other unless there are other spherical 
bodies between them. This attempt to revive and modify the sys- 
tem of (movable ?) excentrics did, therefore, not mend matters? 


l. Rabbi Mosis Majemonidis Liber ... . Doctor Perplexorum. 3981202, 1629, 
Pars II. cap, IX, 
2. Ibid., Pars II. cap. X XIV, 


Maimonides also remarks (in the same chapter) that the supposed inclina- 
tions of Mercury and Venus in the Ptolemaic system are difficult or 
impossible to comprehend or imagine as really existing, Therefore, if what 


(Continued on next page) 
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Ibn Tofeil, the second of the three Moslem philosophers of 
Spain, vizier and physician at the court of Jusuf ben — 
Mumin of Morocco, seems to have walked in the footsteps of | 18 
master: but the only extant work of his, a kind of religious 
mystic romance about the emancipation of a soul from the 
trammels of this material world, does not give any clue to his 
ideas as to the planetary system. But Averroes, who also objected 
to the excentrics and epicycles says in his commentary to Aristo- 
tle’s Metaphysics that Ibn Tofeil possessed on this subject excellent 
theories ?, and Ibn Tofeil’s pupil, the astronomer Al Betrugi, n 
the introduction to his theory of the planets, says of him : ‘You 
know that the illustrious judge Abu Bekar Ibn Tofeiltold us 
that he had found an astronomical system and principles of the 
various movements different from those laid down by Ptolemy 
and without admitting either excentrics or epicycles, and with 
this system all the motions are represented without error." Ibn 
Tofeil was therefore probally the real author of the fairly elabo- 
rate system, which his pupil worked out and handed down to us 
in a work on the planets, which was translated into Hebrew in 
the following century and from that again into Latin, and 
published in 1531 °, 


The object of this system was to explain the constitution of 
the universe as it really is, and not merely to represent the motions 
of the planets geometrically, so as to te ableto foretell their 
places in the heavens at any time; and the author (be he Ibn 
Toieil or Al Betrugi alias Alpetragius) specially disclaims any 
intention of testing the theory by comparing it with observations 


(Continued from previous page) 


Aristotle says is true, there is neither epicycle nox excentric, and every- 
- thing turns round the centre of the Earth. 


2, Munk; Melanges de philosophie juive et arabe. Paris, 1859, p, 412, 


Alpetragii Arabi Planetarum theorica phisicis rationibus probata, nuperrime 
latinis litteris mandata a Calo Calonymos, Hebreo Neapolitano, Venice 
1531,28 ff, folio (published with Sacrobosce's Sphaera), A translation by 
the famous Micheal Scot has never been printed, butis still extant in 
Paris (Munk, Melanges, p, 519), The principle of the system is described 


by Isaac Israeli, who, however, does not mention the author's name (Liber 
desod Olam, IL. 9, Part I, p, XI 
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or of accounting for minor details of the motions! The leading 
idea is that of the homocentric spheres, each star being attached 
to a sphere, and the motive power is the ninth sphere, the sphere 
outside that of the fixed stars. The Spanish philosopher ought, 
therefore, to have been content with the system of Eudoxus or 
its modification by Axistotle (whom he never mentions by name, 
but only as "the sage") but unfortunately he became possessed 
with the notion that the prime mover must everywhere produce 
only a motion from east to west, and he had, therefore, to reject 
the independent motion of the planets from west to east. and 
revert to the old Ionian idea that the seven planets merely per- 
form the daily revolution with a speed slightly slower than that 
of the fixed stars. The true speed of the primum mobile is a 
little faster than this ;the eighth sphere performs a revolution in 
a slightly longer period (24 hours), and the effect of the prime 
mover is gradually weakened more and more with increasing 
distance, until we find the sphere of the Moon, being furthest from 
the prime mover, taking nearly twenty-five hours to complete a 
revolution. This was the old primitive Ionian idea, but Al 
Betrugi (or his teacher) saw that this was not sufficient, as not 
only is the pole of the ecliptic different from that of the equator, 
which prevents the planets from moving in closed orbits, but the 
planets do not even keep at the same distance from the pole of the 
ecliptic but have each their motion in latitude, as well as variable 
velocity in longitude ; and all thishad yet to be accounted for. 
The ninth sphere has but one motion, but the eighth has two, 
that in longitude fprecession) and another which is caused by the 
pole of the ecliptic describing a small circle round a mean position, 
thereby producing the supposed oscillation or trepidation of the ' 
equinoxes? Similarly, the pole of each planet describes a small 
circle round a mean position (i. e. the pole of the ecliptic), thereby 
producing inequalities in longitude and motion in laritude® 
Whenever tbe actual orbit-pole of a planet is on the parallel 
of the mean pole, itis obvious that the planet will perform its 
daily revolution with its mean velocity, while the velocity is 
increased or lessened when the actual pole is respectively at ts 
minimum or maximum distance from the pole of the heavens 


1, Fol, 8 b, 2. Fol. 9 hb. 
3. Fol. 14 bi. sq. 
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(the motion of the pole of the orbit being added to or subtracted 
from the motion of the planet), so that the epicycle is hereby 
rendered superfluous. The lengths of the radii of these small 
circles are not £iven, except in the case of Saturn, where the 
radius is 3° ३, while the mean pole of the moon is 5° (the inclina- 
tion of the lunar orbit) distant from the pole of the ecliptic,’ and 
the small circle is so exceedingly small as to produce no retrograde 
motion, which is also the case withthe Sun. The periods of the 
poles of the outer planets are given by the following figures 
Saturn makes 57 revolutions in 59 years and 14% days, in which 
‘period the mean pole lags behind 2 revolutions 19°+4°. Jupiter 
makes 65 revolutionsin 71 years, the mean pole lagging behind 6 
revolutions. Mars makes 37 revolutions in 79 years and 33+3’, 
days, the pole lagging behind 42 revolutions and 34”. 


In other words the motion on these small circles are com- 
pleted in the synodic periods of planets. Similarly, the pole of Venus 
makes 5 revolutions in the 8 years less 23d 4-3 lagging 1% revo- 
lutions in one year; and Mercury 145 revolutions in 46 years 
and ly-d*. Itis curious that Alpetragius alters the order of the 
planets placing Venus between Mars and the Sun, because the 
defectus (lagging) of Venus smaller than that of the Sun. He 
also says that nobody has given any valid reason for accepting 
the usually assumed order of the planets, and that Ptolemy is 
wrong In stating that Mercury and Venus are never exactly in 
a line with the Sun (a remark already made by Geber); and as 
they shine by their own light they would not appear as dark 
spots, if passing between us and the Sun. That they do not receive 
their light from the Sun is proved, he thinks, by the fact that 
they never appear crescent-shaped. 


There is no need to dwell any longer on this quaint theory 


Fol. 16a. 
Fol, 25 a, 

. Fol. 16 a, 18 a, 19 b, 
Fol. 21 b, 24 b 
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maiorem defectu orbis martis, et sequitur juxta radices nostias ut sit integ 
eos ambos." 
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of spiral motion, as it has been rather improperly called. It 
represented a retrograde step of exceedingly great magnitude, 
totally unjustified asthe theory could not seriously pretend to 
be superior to the Ptolemaic system, which had only become so 
very simple if one was content with representing only the princi- 
pal phenomena. We are told by the Jewish astronomer Isaac 
Israeli of Toledo, that the new system made a great sensation, 
but that it was not sufficiently worked out to be taken seriously, 
and that the system of Ptolemy, founded on the most rigorous 
calculations, could not be superseded by it? Another Jewish 
author, Levi ben Gerson, in a work written in 1328, entered into 
a lengthy refutation of the hypotheses of Al Betrugi? But the 
latter certainly represented a general desire on the part ofthe 
Spanish Aristoteleans to overcome the physical difficulties in 
accepting the Ptolemaic system; thus Averroes says that the 
astronomy of Ptolemy is merely a convenient means of compu- 
ting, and that he himself in his youth had hoped to prepare a 
work on the subject. 


Nasir ed-din Al Tusi 

While ineffectual attempts were being made in the far 
west. to devise anew astronomical theory, the astronomers of 
the east did not remain blind to the desirability of finding a 
system, in which the planets were not supposed to move unsup- 
ported in space in such a wonderfully complicated manner; and 
in the thirteenth century we find one of the greatest astronomers, 
Nasir ed-din Al Tusi, advocating a system of spheres which he 
supposed to be more acceptable than excentrics and epicycles.* 
In addition to a review or digest ofthe Syntaxis of Ptolemy he 
wrote ashorter work entitled Memorial of Astronomy, in various 


l. e.g. by Riccioli, Almag. Nov. T.I, p. 504, where Kepler's figure of the real 
motion of Mars in space from 1580 to 1596 (supposing the earth to be at 
rest) is copied, as if that had anything to do with the “Spirals” of Alpetra- 
gius, 

2. He adds that he was not qualified himself to sit in judgment onthe pro~ 
posed system (Liber Jesod Olam, IL 9, p. XI.) 


3, Munk, Melanges pp. 500 and 521. 
4, “Less spheres celestes selon Nasir-Eddin Altüsi. Pav M. Carra* de Vaux.” 


Appendix VI, to Tannery's Recherches sur l'astr. anc. pp. 337—3€0. In- 
cludes a translation of the chapter in which the new theory ís set forth, 
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passages of which he shows his dissatisfaction with the Ptolemaic 
system, Inthe chapter on the Moon (to which we have already 
alluded } he counts upthe various anomalies, among which he 
mentions the anomaly of illumination, that is, the spots on the 
Moon, which he believes to be caused by other bodies moving in 
the lunar epicycle and unequally exposed tothe Moon's light. 
He then says that we should expect in a simple theory to find the 
centre of the epicycle in equal times describing equal arcs on the 
deferent, and the diameter of the epicycle joining the pericentre 
and the apocentre pointing to the centre of the deferent. But 
neither of these conditions is fulfilled. In the theories of the 
planets he makes the same objections, which it must be said are 
very just, since the introduction of the eguant was a very unna- 
tural arrangement. But this is nothing to the artificial machinery 
designed by Ptolemy to account for the motion in latitude of the 
five planets, especially of Mercury and Venus. Nasir ed-din des- 
cribes the marvellously complicated movements of the deferents 
and epicycles of these planets, and remarks that “these motions 
require the introduction of a system of guiding spheres, about 
which the ancients have not said anything". He next proceeds in 


the following chapter to explain a system of his own which allows 
us to discard these combinations. 


First he proves that if there are, two circles in one plane, 
one touching the other internally and of a diameter equal to 
half that of the other, and if the greater one rotates, and 
a point moves along the circumference of the smaller one 
inthe opposite direction with twice the velocity and starting 
from the pointof contact, then that point will move along a 
diameter of the greater circle! These two circles may now be 
assumed to be the equators of two spheres, and for the point we 
may substitute a sphere representing the Moon's epicycle (1 in 
the figure), Nasir ed-din assumes another sphere (2) surrounding 
the epicycle and destined to keep the diameter from apogee to 
perigee m its place always coinciding with the diameter of the 
sphere (4) "let us give it asuitable thickness, but not too great. so as 
not to take up too much space.” He next assumes two more spheres, 
one (3) which corresponds to the smaller sphere in the distance 
of the centre of the deferent in the Ptolemaic system from the 


' 
d inn 
* 
र i 


| i d A Compare Copernicus, De revolutionibus, 111, 4 (Secular ed. 1873, p. 166). 
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centre of the Earth; and another sphere (4) with a diameter twice 
as great. Finally (4) is placed in the interior of a carrying sphere 
(5) concentric with the world and occupying the concavity of the 


Fig. 3,— Movements of deferents and epicycles of planets, 


The thickline is not a circle, All others are circles, 


sphere (6), the equator of which is in the plane of the lunar orbit, 
(2) and (4) and (5) revolve in the same period, that in which the 
centre of the epicycle performs a revolution; (3) revolves in half 
that time, while (6) revolves in the opposite direction with the 
same speed as the apogee of the excentric. The figure now shows 
how the epicycle moves to and fro along the diameter of (4) and 
during the revolution of the circle (6) describes a closed curve, 
about which Nasir ed-din justly says that it is somewhat like a 
circle but is not really one, for which reason it is not a perfect sub- 
stitute for the eccentric circle of Ptolemy. He estimates the greatest 
difference between the lunar places given by the two theories as 
_ one-sixth of a degree, half-way between syzygy and quadrature. 
Except for the action of the guiding sphere (2), it would not be 
the centre of the epicycle but the point of contact of circles (3) 
and (4), which describes the curve resemblng acircle. The same 
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method may be adopted for Venus and the three outer planets 
and Nasir ed-din promises to explain the new theory of Mercury 
in an appendix, but this appears to have been lost. 


Nasir ed-din also endeavours to improve on the machinery 
proposed by Ptolemy to illustrate the manner in which the epicy- 
cle remains parallel to the plane of the ecliptic. He mentions 
that the celebrated Ibn al Haitham (afterwards known in the west 
as Alhazen, author of a well-known book on optics) had written a 
chapter on this subject, adding to each epicycle two spheres to 
account for the inclination of the diameter perigec-apogee, and 
two additionalones for the inferior planets for the diameter at 
right angles thereto. Nasir ed-din makes use of the same 
principle which guided him in his demonstration about the motion 
in longitude, and he shows how in this way we may by means of 
two spheres make the extremities of the diameter of the epicycle 
move backwards and forwards along an arc of a sphere? Heclaims 
that this arrangement is superior to that of Ptolemy by not intro- 
ducing any error in longitude? but he acknowledges that he has 
not been able to get rid of the strong objection to Ptolemy's 
auxiliary circle, viz. that the irregular motion in longitude with 
regard to the centre of the deferent necessitates the introduction 
of a corresponding irregularity in the motion on the auxiliary 
circle by letting the motion be uniform with regard to an equant. 
It baffled Nasir ed-din's ingenuity to find an arrangement of 


spheres which could obviate the necessity of having recourse. to 
this expedient. 


All the attempts at rebellion against the Ptolemaic system 
had thus turned out failures. And they deserved nothing else, 
since it was impossible to find anything better than what Prolemy 
had produced, until it was perceived that where Ptolemy was 
wrong was not in his mathematical methods, which were pertect, 
but in the fundamantal idea of the Earth being at rest. The time 


1. Ibn al Haitham said that by using discs instead of spheres one might com- 
plete the demonstration; but Nasir ed:din objects to the arrangement 
(about which he gives no details) that a non-sphexical system is not in 
accordance with the principles of astronomy, 
It is not quite clear whether this plan is his own or is the same as Ibn al 
 Haitham's, | 
3. Due to disturbance of the Position of the 


ws diameter from perigee fo apogee, 
.: from which the anomaly is counted, | 
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was apparently not ripe for a radical change with regard to this 
idea, Though the doctrine of the Farth’s motion does not seem 
to have been mentioned by Arabian writers, we have evidence 
that the hypothesis of the daily rotation of the Earth was not 
unknown among them, a natural consequence of their familiarity 
with the writers of antiquity. One ot Nasir ed-din’s fellow-workers 
at the Meragha observatory, Ali Negm ed-din al Katibi, who 
died in 1277, wrote a book, the Hikmat al-ain, on philosophy, in 
which he combats this opinion, which he attributes to some philos- 
phers.” "I do not,’ he says, “advance as an argument against 
it that, if this were the case, a bird flying in the direction of the 
motion of the Earth would not be able to keep up with it, because 
the motion of the Earth would be much faster than that of a 
bird, inasmuch as it returns to its place in a day and a night. 
Such an argument is not conclusive, because it may be urged that 
the atmosphere which is close to the Earth partakes of its motion 
as the ether partakes of the motion of the heavenly sphere. But 
I re'ect this theory, because all terrestrial motions take place in 
a straight line, and therefore we cannot admit that the Earth 
should move in a circle.’” | 


What reformation of astronomy could be hoped for, as long 
as this kind of argument could be used ? We cannot see from 
this remark of Katibi's whether there really were any’ Arabian 
philosophers who believed in the rotation of the Earth. It is, 
however, stated in the Zohar, the great Kabbalistic work attribu- 
ted to Mosheh ben Shemtob of Leon (died 1305), that a certain 
Rabbi Hamnuna the Elder (otherwise unknown) taught that “the 
Earth turns like a sphere in a circle and that some people are 
above and others below.’? Though this passage as well as others 
in the Zohar may have been interpolated much later, it would 


a 
1, A, Sprenger, “The Copernican System of Astronomy among the Arabs." 
| Journ. Asiat. Society of Bengal, Vol. XXV. (1857). P. 189, Katibi's con- 

temporary, Abu '] Faraj (II. p. 10) deems it necessary to Prove that tbe 
Earth cannot be in motion, neither rectilinear’ nor circular, but bis argu- 
ments (about birds and stones flung upwards) seem merely taken from 
Ptolemy, lib, 1, cap. 6, Kazwini (Kosmographie, p. 296) says that among 
the ancients there were some adherents of Pythagoras who maintained 
that the Earth continually moves round in a circle; but whether these 
adherents were Greeks or Arabians cannot be seen from the centext. 

2. Sohar, Amsterdam, 1718, T. III f. 10a; Gunther, Studien ८. Gesch, 
d. math, Geogr,, p. 113. 
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after all not be very surprising if some learned Jews had been 
influenced by the opinion of Herakleides, since it is an established 
‘+ fact that the doctrines of the Kabbalists were intimately connec- 
ted with the later Greek philosophy. But any how nothing came 
of this isolated case, and the daily rotation of the heavens conti- 
' nued to be universally accepted as a self-evident fact. 
Arabian astronomers and Ptolemaic system— 
Arabian astronomers who really wished to follow in detail 
the celestial motion were therefore obliged to adopt the Ptolemaic 
system altogether. New planetary tables had long been found to 
be a necessity, and this important work was at last undertaken by 
King Alfonso X. of Castille and several Jewish and Christian 
astronomers working under him at Toledo, who prepared the 
celebrated Alfonsine Tables, Apparently the King must have had 
‘his doubts about the physical truth of the system, judging from his 
well-known saying that if God had consulted him when creating 
the world, he would have given Him good advice. The tables 
were prepared under the direction of the Jew Ishak ben Said, 
called Hasan, and a physician, Jehuda ben Mose Cohen, and 
were finished in 1252, the year in which Alfonso ascended the 
throne of Castille. They continued in great repute for three hun- 
dred years as the best planetary tables; they were first printed in 
1483, but had been spread all over Europe long before that time 
in numerous MS copies, many of which are still in existence, 
‘Twenty-six codices are counted up in the Libros del Saber de 
Astronomia del Rey D. Alfonso X.de Castella, Madrid, 1863-67 
(5 vols. fol.). This compilation, a series of chapters on spherical 
and theoretical astronomy followed. by tables, must have been 
made up from several codices, as there are numerous repetitions 
even of very elementary matters. In the third volume the theo- 
ries of the planets are dealt with, but one looks in vain for any 
improvement on Ptolemy; on the contrary, the low state of astro- 
nomy in the Middle Ages is nowhere better illustrated. In gene- 
ral the elements of the orbits are these of Ptolemy, though some- 
times only approximations are given, while different walues are 
given in different chapters, though Ptolemy places the centre of the 
deferent midway between the centre of the equant and the Earth, 
the Libros del Saber places the centre of the equant (cerco del 
alaux.').midway between the Earth and the centre of the deferent 


D 


1, alisthe Arbic article, aux (apside) is a corruption of the Arabic Oudj 
T (Abu-l Faraj, IL.p.25). The equant is called the cerco del Y guador, 
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(cerco del levador ), as in Ptolemy’s theory of Mercury, which 
the authors would seem to have extended to the planets, omitting 
the motion of the centre of the deferent on a small circle; this, 
they have, however, correctly given in the case of Mercury? 
There is a very curious figure? of the deferent of Mercury in the 
form of an ellipse (the axes being as 6 to 5 nearly), with what 
looks like the Sun in the centre. This curve has been construc- 
ted from a number of small circular arcs* and it is obviously 
nothing but the curve described by the centre of the epicycle of 
Mercury in Ptolemy's theory. For according to the latter the 
centre of the deferent describes a small circle with radius- बु of 
that of the deferent, in direction from east to west, in the same 
time which the centre of the epicycle takes to pass round the cir- 
cumference of the deferent from west to east; This makes the cen- 
tre of the epicycle describe a closed curve resembling an ellipse, the 
axes of which are in the ratio 11: 10, almost exactly the same as in 
the Spanish diagram, and there is therefore in the latter no antici- 
pation whatever of Kepler's great discovery, since in the case of 
the inferior planets itis the epicycle which is the real orbit? 
The small sun-like object in the centre of the ellipse represents 
the centre of Ptolemy's small circle, and it has either been inset- 
ted in the manuscript centuries after the essay had been written, 
or, more likely, it has been caused by a small blot on the place 
in the parchment where the stationary leg of the draughtsman's 
compasses had made a small hole. An oval deferent of Mercury 
occurs in several books published in the sixteenth and seven- 
teenth centuries? 


T. Vol. UI. pp. 246—253. 

2. Vol. III, pp. 253 and 278, In the the latter place the radius of the small 
circle is zy , as in the “H ypotheses™ of Ptolemy, 

3. Vol. III, p. 282, i 

4. See the lengthy description on pp, 278—280, 


5. The editor, Don Manuel Rice y Sinobas, on p. xxxiii, of his preface, 
even goes so far as to suggest that Kepler may have known of this great 
discovery of Alfonso's or rather of Arzachel’s, as the text attributes the 
construction to him. This and. other similar diagrams were intended to 
be used instead of planetary tables inthe manner afterwards adopted by 
Apianus. 

6. First (about 1460) in Purbach's Theoricae novae Planetarum (ed, of Basle, 
1573, p. 82): "Ex dictis apparet manifeste, centrum epicycle Mercurij, 


(Continued on next page) 
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Though the somewhat confused collection of essays entitled 
the Libros del Saber would not, if published in the thirteenth 
century, have advanced astronomical science, it cannot be denied 
that the Alfonsine Tables were very useful in their day. The 
actual elements are not given, nor is any thing said about any 
observations by which somewhat more correct values of the 
mean motions must have been found.* 


Arabs on motions of fixed stars. 


Thus we finish our review of the planetary theories of the 
Arabs. Now we shall say a few words about their ideas as to 
the nature and motion of the fixed stars. The exaggerated 
notion which prevailed before the invention of the telescope 
with regard to the apparent angular diameters of the stars natu- 
rally, led to erroneous estimates of their actual size, founded on 
the. assumption that the sphere of the fixed stars (the eighth 
sphere) was immediately outside that of Saturn? The stars of 
the first magnitude were supposed to have an apparent diameter 
equal to 34 of that of the Sun, from which it followed that their 
actual diameters were about 42 times that of the Earth, or about 


(Continued from previous page) 


Propter motus supradictos non (ut in alijs planetis fit) circumferentiam 
deferentis circularem, sed potius figure, habentis similitudinem cumplana 
ovali peripheriam describere," Next by Albert of Brudzew in 1482 in his 
Commentariolum super theoricas novas, printed at Milan in 1495 (ed, 
Cracow, 1900, p.124), where itis remarked that the centre of the lunar 
epicycle describes a similar figure, This is also stated by E, Reinhold in 
his commentary to Purbach, 1542, fol. p. 7 verso (ed. of Paris, 1558, fol, 78.) 
by Vurstisius in his Questiones novae in theoricas, & c,, Basle, 1573, 
p. 233 ; and in Riccioli’s Almagestum novum T. L p. 564. The last three 
writers (who give afigure) also take the equable angular motion round 
the centre of the equant into account, which centre lies on the point of the 
circumference ofthe small circle nearest the Earth, The curve described 
by the centre ofthe epicycle thus becomes egg-shaped, and not like an 
ellipse. | 

The tables in voli v. of the Libros del Saber are quite different from the 


Alfonsine Tables, and are apparently only intended for astrological 
. purposes, 


m 


Al Dattani (cap, 50) gives the greatest distance of Saturn = 18,094, and the 
distance of the fixed stars = 19,000 semidiameters of the Earth, Al Fargani 
(p. 82) puts them exactly equal, Al Kusgi gives the diameters in parasangs, 
of the concavity of the stellar sphere = 33,509,180 of the ninth sphere 
33,524,309, of its convexity ‘no one but God knows” (Shah Cholgi, ७, 97). 
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twice that of Mars! Astothe nature of the stars, they seem 
generally to have been assumed self-luminous, being condensed 
parts of the sphere, though Abraham ben Chija says that the 
eighth sphere does not shine with a uniform light, but has denser 
spots, which are illuminated by the Sun and appear to us as the 
fixed stars.” 


To account for the apparent slow motion of the stars para- 
lleled to the ecliptic, from west to east, whereby their longitudes 
increase while their latitudes remain unaltered, it became neces- 
sary to inroduce a ninth sphere (primum mobile), turning in 
twenty-four hours and communicating this motion to the eighth 
sphere, while the latter moved extremely slowly round its own 
axis forming an angle of 23° 35’ with that of the ninth? But the 
simple phenomenon of precession was by many Arabian astro- 
nomers complicated by being assumed variable. It may be 
mentioned that according to Theon and Proklus it had been 
assumed by some astronomers apparently before the time of 
Ptolemy, that the precessional motion of the stars was not pro- 
gressive, but was confined to an oscillation along an arc of 8° 
along which the equinoctial points moved backwards and forwards 
on the ecliptic, always at the same rate of 1° in 80 years. The 
absurdity of the sudden change of direction must have become 
obvious as soon as astronomy began to be cultivated among the 
Arabs, for we find that one of the earliest astronomers, Tabit 
ben Korra, substituted a physically less ob‘ectionable theory.‘ 


1, Al Fargani (p. 85, Golius) gives the cubic contents of the six spheres as 
107, 90, 72, 54, 36, 18 times that of the Earth, Atu `l Faraj, p 199, gives 
a similar series from 93 to 15% for the average star of each class, Skems 
ed-din of Damascus in his Cosmography (p. 3) merely says that the smallest 
fixed star is much larger than the Earth, 


2. According to Suter, p. 77. a writer called Ibn Zura wrote a treatise "On 
the cause of the light of the stars, though they and the spheres consist of one 
single substance." | 

3. The outermost sphere is by the philo-opher Ibn Sina (Avicenna) defined 
as a spherical, single (not composite) body, emanating directly from Gop 
and subject to dissoluticn, endowed innately with circular motion as an 
expression of its praise of the Creator ( Mehren in Oversigt, K. Danske 
Vid, Selskab, 1883, p. 70). 


4, The treatise "On the motion of the 8th sphere" has never ken printed; 
an abstract is given in Delambre’s Hist, de  l'astr. du Moyen Age. p. 73. 
Compare a quotation by Ibn Junis, Caussin, Notices et Extraits, VII, p. 116. 
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He imagines a fixed ecliptic (in the ninth sphere) which intersects 
the equator in two points (the mean equinoxes) under an angle of 
93° 33' 30", and a movable ecliptic (in the»is1 sphere), attached 
at two diametrically opposite points to two small circles, the 
centres of which are in the mean equinoxes and the radii of which 
are=4° 18’ 43". The movable tropical points of Cancer and 
Capricorn never leave the fixed ecliptic, but move toand fro to 
the extent of 8° 37’ 26", while two points on the movable ecliptic 
90? from the tropical points move on the circumferences of the 
small circles, so that the movable ecliptic rises and falls on the 
fixed one, while the points of intersection of the equator and the 
movable ecliptic advance and recede tothe extent of 10° 45’ 
either way, Thisis a motoin of the eighth sphere, common to 
all stars, and the Sun will, therefore, sometimes reach its 
greatest declination in Cancer, sometimes in Gemini. Tabit 
does notsay that the obliquity of the ecliptic is variable, and 
perhaps it did not occur to him that this would be a necessary 
consequence of his theory; he only notices the change in direction 
and amount of the motion of the equinoxes, which, he says, has 
increased since the days of Ptolemy, when it was only 1° in 100 
years, while later observers have found 1° in 66 years. The 
erroneous value given by Ptolemy was, therefore, mainly responsi- 
ble for the. continuance of the imaginary theory. Itis to be 
observed that Tabit expresses himself with a certain reservation, 
and seems to think that further observations are necessary to 
decide if the theory is true or not. His younger and greater 
contemporary Al Battani was even more cautious, for though he 
repeats the account of the trepidation given by Theon (which he 
says that Ptolemy manifeste in suo libro declarat!) he does not 
make use of it, but simply adopts 1° in 66 years (or 54,5 a year), 
which he finds by a comparison between his own observations and 
some made by Menelaus. In rejecting the erroneous value of 
‘Ptolemy, which Al Fargani alone had accepted Al Battani was 
followed by Ibn Junis, who came still nearer to the truth by 
adopting 1° in 70 years or 51"2 a year, and who does not allude 
to trepidation. It is greatly to the credit of several other Ara- 
bian writers that they were not led astray by this imaginary phe- 


L Sus DE translation Bives the period as 84 years, but Nallino's 


2, ' €. 13, p. 49, . 
9. Schjellerup, Descr. des etoiles fixes, p. 43, 
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nomenon; among them are Al Safi, the author of the only urano- 
metry of the Middle Ages’, who followed Al Battani, also Abu 1 
Faraj and Jagmini! while Nasir ed-din mentions it but seems 
to doubt its reality. By others it was willingly accepted. for 
instance by Al Zarkali, who made the period of oscillation of 10° 
either way equal to 2000 Muhammedan years (or 1940 Gregorian 
years, i.e. 1° in 97 yearsor 377 a year). The motion is in a circle 
of 10° radius; at the Hijra the movable equinox was it 40’ in 
increasing precession, and in A: D. 1080 at 7° 25’. The diminu- 
tion of the inclination of the ecliptic, which the astronomers of 
Al Mamun had found=23° 33’, no doubt lent countenance to 
the idea of trepidation, and the next stepin the development 
of this curious theory was the combination of progressive and 
oscillatory motion. Al Betrugi, who gives a sort of history 
of the theory, beginning with a mythical FH mes, makes 
out that Theon (or Taun Alexandrinus as he calls him) com- 
bined the motion of 1° in 100 years with the oscillation?. A 
century later this was actually done, and the theory received 
its last development by King Alfonso or his astronomers, who' 
perceived that the equinoxes had receded much further than 
Tabit’s theory allowed. The equioxes were now supposed to pass 
right round the heavens in 49,000 years (annual motion=26’.45), 
while the period of the inequality of trepidation was. 7000 years, 
so that in a sort of Great Jubilee year everything was again as it 
had been in the beginning) The progressive motion belongs to 


1, Abu’! Faraj, p. 12, simply says that the motion is 1? in 100 years according 
to Ptolemy, or 1° in 66 years according to others, Buton p.18 he says that 
ifthe ancient Chaldeans gave the tropical points a motion backwards and. 
and forwards, and if ancient astrologers adopted this, then the motion of the 
fixed stars must have been unknown to them, Jagmini (p, 229) says that 
most people adopt 1° in 66 solar years, 

2. Spheres celestes, p. 347. 
3. Sedillot, Memoire sur les instr. astr. des Arabes, pp. 31,32, Abraham 
ben Chija (p. 196 of Munster's Sphaera mundi, Basle, 1546) gives the 
period as 1600 years without quoting any authority. He adds thatthe 
ancient Indians, Egyptians, Chaldeans, Greeks, and Latins first proposed 
the theory—Ptolemy neither approved nor disapproved of it, but Al Battani 
confuted it 

Alpetragius, f, 12a, He says that Al Zarkali did the same 

5, A later writer, Augustinus Ricius. De motu octave sphaere, Paris, 1521, who 
traces the theory back to Hermes, 1985 years before Ptolemy (!) credits’ 


अर 
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the ninth sphere; the annual precession varies between 206"45-t- 
98°96, or from + 557.41 to —27.512 It was now necessary to 
assume the existence of a tenth sphere, which as primum mobile 
communicated the daily rotation to all the others, while the 
ninth produced the progressive and the eighth periodical 
motion on the small circles, which are situated “in the conca- 
vity of the ninth sphere." This wasa nice and comfortable 
theory on account of the long periods involved and the slow 
changes it produced in the amount of annual precession; and 
oblivious of the fact that the theory had no foundation except 
the circumstance that the obiquity of the ecliptic was now about 
20! less than it had teen stated to be by Ptolemy, and that he had 
given the amount of precession as 36" a year instead of about 
50", and often shutting their eyes to several of the necessary 
consequences of it, such as the changes in the latitudes of stars 
which it ought to produce’, astronomers ccntinued to accept the 
theory until at last a real observer of the stars arose and wiped 
it out by showing that the obliquity of the ecliptic had steadily 
diminished, and that the amount of annual precession had never 
varied. We have in this place only alluded to it because it in- 
volved some rearrangement of the spheres and because it is 
eminently characteristic of the period during which no persistent 
observations were taken, and hardly an attempt was made to 
improve the theories of Ptolemy. The theory of trepidatio or 
titubatio, asit was sometimes called, was one attempt and it 
would have been better left alone. But it formsa not uninter- 
esting chapter in the history of astronomy. 


(Continued from previous rage) 


this development to a Jew of Toledo, Isaac Hassan (see above. p. 38), 
adding that Alfonso four years after the completion of the tables became 


convinced of the futility of tbe theory by reading the book on the fixed stars 
by Al Suf. Riccioli, Almag. novum, Y. p. 166, 


1. Inthe Alfonsine Tables the maximum took place at the birth of Christ, In 
. Essler's Speculum astrologicum, p. 224 (appended to Purbach’s Theoricae 
novae, Basle, 1573) the epoch is A,D, 15, diebus 137 completis, Reinhold in 
his commentary to Purbach (Paris, 1558, £ 163b) explains that 26.45 is 
the space passed over by the Sun in 10 mins, 44 secs, by which amount 

. the Alfonsine Tables made the tropical year smaller than 3654 days, 
2. Abrakam ben Chija (p.103, Schrackenfuchs) says that trepidation does 


not change the latitudes. Perhaps he refers to the earliest form of the 
notion, that described by Theon of Alexandria, 
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Here we finish our review of ancient astronomy. We have 
omitted as not coming within our province several valuable 
contributions to science which did not deal with cosmology or 
planetary theory. Buteven with this limitation enough has 
been said to show that when Europeans again began to occupy 
themselves with science they found astronomy practically in the 
same state in which Ptolemy had left it in the second century. 
But the Arabs had put a powerful tool into their hands by alter- 
ing the calculus of chords of Ptolemy into the calculus of sines or 
trigonometry, and hereby they influenced the advancement of 
astronomy in a most important manner. 
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CHAPTER II 


Personal References of 
Brahmagupta 


' Sudhakara Dvivedi in his Ganaka T arangini, a small book on 
biographical skethes of ‘astronomers and astrologers of this 
country gives 4 brief account of Brahmagupta thus : 


Brahmagupta was born in 520 Saka (655 Vikrami or 589 
A.D.) in the reign of King Vyaghramukha, belonging to the Capa 
family ; his father was Jisnugupta ; and at the age of 30, he wrote 
. in 550 Saka (628 A. D.) his well known treatise on Astronomy 
known as the Brahmasphutasiddhanta, which is corroborated by 
the statement in the Visnudharmottara Purana, (Chapter on the 
Brahma-siddhanta), His other treatise entitled the Khanda- 
Khadyaka, which is a karana book, was completed in 587 Saka (665 
A.D.). According to some authorities, Brahmagupta was the 
grandson of Visnugupta, and the family suffix (Gupta) indicated 
that he belonged to the ४१1६११ family, and he was in the service 
of the King of Rewah, known as Vyaghrabhata. 


Brahmagupta was a great critic ; he did not spare any of his 
predecessors like Aryabhata, Varahamihira, Srisena, Visnucandra 
and others. Later on, his influence on the writing of the succeeding 
generations has been immense. Bhaskaracarya II in his Bijaganita 
has acknowledged him as a great authority on algebra and has 
given him as the first place amongst the galaxy consisting of 
Brahmagupta, Sridhara, Padmanabha etc. The Eighteenth Chap- 
ter of the Brahmasphutasiddhanta, known as Kuttaka Chapter (on 
Pulveriser) has been translated by H. T. Colebrooke in English 
in 1817. The English translation of the Twelfth Chapter on 
Ganita or Calculations from the Brahmasphutasiddhanta is also 
available in English. (See Colebrook's Algebra with Arithmetic 
and Mensuration from the Sanskrit of Brahmagupta and Bhas- 
bara. London, 1817). 


Ihe Vasana Commentary on the Brihmasphutasiddhanta by 
Prthudakasvimi (£60 A. D.) is also available though with diff- 
cult y (as indicated by Sudhakara Dvivedi) ; its incorrect manus- 
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cript is available in the Library of the King of Banaras (Kasirà a) 
which has the colophony at the end as: 


श्री चापबंशतिलके श्री व्याप्रमुखे नृपे शाकनृपालात्‌ , 

पज्ञाशत्संयुक्त duxi: पन्चभिरतीर: | 

ब्राह्मरफुटसिद्धान्तः सज्जनगण्तिइगोलवित्रीले, 

त्रिंशद्दधेण कृतो जिष्णुसुतबह्मगुप्तेन ॥ 
Bhaskara II has written the famous treatise Siddhantasiromani 
(1150), which is almost based on the Brahmasphutasiddhanta. It 
has been edited by the author's own gloss (Vasanabhasya) by 
Bapu Deva Sastri (Varanasi); by Murlidhar Jha with the com- 
mentaries, JVasanüvarttiba of Nrsimha (1621) and Marici of 
Munisvara (1635) vol. I (containing chapter 1 of the Ganita- 
dhyaya) (Varanasi, 1917); by Girija Prasad Dvivedi with original 
commentaries in Sanskrit and Hindi, vols. I and II (Lucknow, 


1911, 1926); English translation of the text only by Bapu Deva 
Sastri and Wilkinson (Calcutta, 1861). 


In the very first Chapter (verse 2), Brahmagupta writes: 
The old calculations dealing with planets (i.e. the old astronomy), 
based on the system of Brahma have become erroneous in course 


of past ages and therefore, I, the son of Jisnugupta would like to 
clarify them. 


Brahmagupta was not a mere theorist, he based his calcula- 
tions on direct observations with the help of instruments or 
devices (nalibadi yantra); he was in favour of making correc- 
tions on the basis of these observations. He was himself an 


expert observer. In his Khandakhadyaka also he has emphasised 
the need of direct observation. 


At many places, Brahmagupta has severely criticised the 
Romaka and Pauli$a systems of astronomy which were introduced 
in this country by Latadeva and Srisena, There are many 


passages where this criticism would be available with vehe- 
mance, 


Brhamagupta was opposed to the system of Aryabhata I. 

He never spares the school of Áryabhata which was regarded as 

the most authoritative then. Sudhakara Dvivedi says that as 

Brahmagupta was opposed to the system of Aryabhata, so the 

Vate$vara Siddhanta was opposed to that of Brahmagupta, The 

Institute has already published the Vatetvara Siddhanta and now 
it has the privilege of publishing the Brahmasphutasiddhanta. 
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A. Note on Bhillamala 


It is said that Brahmagupta completed his Brahmasphuta- 
.siddhànta in Saka 550, and he has come to be known as Bhilla- 
malakacarya or a teacher residing in “Bhillamalaka.” In this 
connection, therefore, it would be interesting to reproduce a note 
on Bhillamala from G. Bhüler's article on Gurjara Inscriptions, 
No. III, published in the Indian Antiquary, July 1888, vol. 17. p. 
192: 


With a single exception all the complete inscriptions call 
the princes enumerated above, scions of the Gurjara race; and 
Khe I. and II. highly extol the greatnessand wide extent of this 
family. Na. alone names the Maharaja Karna as their ancestor. 
With respect to this personage it is for the present impossible to 
say whether the famous hero of the Mahabharata may be meant, 
or some real historical king. Butthe name Gurjara makes it 
evident that this dynasty belonged to the great tribe which is 
still found in Northern and Western India and after which two 
provinces, one in the Bombay Presidency and onein the Pafijaba, 
have been named. The Gurjaras or Gijars are at present pretty 
numerous in the western Himalaya, in the Patijaába and in Eastern 
Rajputana. In Kachh and Gujarat their number is much smal- 
ler. It would, therefore. seem that they came into Western 
India from the north. Their immigration must have taken place 
in early times, about the beginning of our era or shortly after- 
wards. In Western India they founded, besides the kingdom of 
‘ Broach, another larger state which lay some hundred miles 
further north. Hiuen Tsiang mentions in his travels! the 
kingdom of Kiu-che-lo and its capital Pi-lo-mi-lo. It has been 
long known that the former word corresponds to Gurjara. 


But the name of the town has been incorrectly connected 
by the French scholars with Balmer in the Jésalmir territory, and 
this identification has been accepted in Mr. Beal’s new transla- 
tion of Siyubi. As] have stated already formerly? following 
Colonel. J. Watson, Pilomilo corresponds exactly to Bhillamala 


न 


1. Beal, Siyuki, Vol. IL p. 269£ Hiuen Tsiang assigns to the nor- 
thern Gurjara State an extent about double of that given for the kingdom of 
Broach, 


9, Ante. Vol, VI. P. 63, 
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one of the old names of the modern Bhinmal or Srimal! in 
southern Marvad close to the northern frontier of Gu aráüt. 
Another work, which was composed a few years before Hiuen 
Tsiang’s visit to Gujarat, contains likewise a notice i of this 
northern. kingdom of the Gurjaras. The astronomer, Jrahma- 
gupta, who completed his Siddhanta in Saka-Samvat 550 or 628 
AD. calls himself Bhillamalakakücürya?, "the teacher residing 
in Bhillamalaka and is called so by his commentator Vrthiida- 
kasvamin. Ee further states that he wrote under king Vyiighra- 
mukha who was ‘an ornament of the Capa race. This family, 
whose name recurs in the Haddala grant of Dharanivaraha® 
prince of Vadhvan, thus seems to have been the reigning house 
of Bhillamala. Itis most probably identical with the Gäudis, 
Cavótakes* or Chapótkatas, who from 756 to 941 A.D. held 
Anhilvad end still possess various small districts in northern 
Gujarat. The Gur‘ara kingdom of Broach was without a doubt 
an offshoot of the larger State in the north, and it may be that 
its rulers too, belonged to the Capa family. 


1, Bhillamala means etymologically ‘the field of the Bhil' and Sri. 
mila ‘the field of Sri’, The latter name must also be ancient, as the Sri- 
mali Brahman as are called after it. The Jainas naxrate various, of course 
incredible, legends, which explain how Srim@la came to be called Bhillamnla. 
Merutunga says that king Phoja invented the latter name, because the 
people of Srimala let the poet Magha die of starvation. According to 
another authority, the town had a different name in each Yuga, It is in 
India very common for ancient towns to have two or even more names, 
Thus Kanauj was called, Kanyakubja, Gadhipura, and Mahodaya, 

2. See Professor A. Weber, Die Sanskrit und Prakrit Handschriften 
der Berliner Bibliothek Vol, Il. pp. 297-298. In the first passage the MSS, 
offers incorrectly Bhilamacürya;in the second which occurs in the commen- 
tary on the Khandakhadyaka, we have Bhillamatlavakacnrya, a slightly cor- 
rupt reading, This latter varia lectio occurs also in other MSS., see 
Weber, Indische Streifen. Vol. IIL, p. 90, and has given rise to erroneous 
suppositions regarding Brahmagupta’s. home, The Gujarati Joshis still pre- 
serve the tradition that Brahmagupta was a native of Bhinmala. 

3. Ante, Vol. XII. p. 1906, The remark which Ihave made there 
that the Capas are not named elsewhere, of course requires correction, 

4. The form Cavotaka, which occurs in Dr. Bhagavanlal's grant of 
the Gujarat Cslukya king Pulakesin of Samvat 490, is the immediate prede- 
cessor of the word Cauda. Its Sanskrit original is certainly not chipotkasa 
which probably has been coined in comparatively speaking modern times, 


in order to explain the difficult Prakrit word, just as the bards of Rajputana 
have invented R&straudha as etymon ior Rathod, 
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Brahmagupta’s own References 


In the Twenty-fourth Chapter (Sañjñādhyāya), of the 
Brahmasphutasiddhanta, Brahmagupta has made a reference to his 
own biography: In the reign of Vyaghramukha belonging 
to the family of Capa, inthe year 550 Saka the treatise 
Brahmasphutasiddhanta was composel for the benefit of benevo- 
lent astronomers by Brahmagupta, son of Jisnugupta at the age 
of 30. (BrSpSi. XXIV. 7. 8) 


Then again ke says: The Brahmasphutasiddhanta has been 
written by Brahmagupta, son of Jisnu, in 1008 verses of Aryach- 
anda. (ibid 10 ) 

In the beginning of this Safiifiadhyaya, he refers to the 
differences in fundamental notions created by the various existing 
systems of astronomy as the Sürya-siddhanta, Pulisa-siddhanta. 
Romaka-siddhanta, Vasistha-siddhanta and other Yavana-siddha- 
ntas, which have caused anomalies in the calculations of eclipses. 
He also refers to the anomalies dueto the calculations based on 
midnight day-reckoning and sunrise day-reckoning. 

From the point of view of own references, the following 
would be of interest: 


Brahmagupta, son of Jisnugupta (Jisnusuta-Brahmagupta) : 
BrSpSi. I. 2; XVI. 35. 37; XXIV. 8. 10; XXV. 73. 


It is strange that in the Khandakhadyaka, Brahmagupta has 
not given his name nor his father’s name anywhere. At least the 
reading of the Khandakhadyaba as given by Prthtdakasyami does 
not contain this name. In the edition of Bhattotpala, there are three 
more chapters in the Khandakhadyaka (Chapters IX, X and XD. 
In the Chapter XI (known as Patadhikdra), we have 21 verses and 
in the last 21st verse we find the name of Brahmagupta,’ son of 
Jisnu mentioned : | 

Those who are eager to have the knowledge of the motion 

of stars and planets, for them and for the benefit of disciples 

in this field, Brahmagupta son of Jisnu has compos2d this 

Khandakhadvyaka. 


1. खरडखाद्यकमिदं तृप्त्यर्थ महगतित्षुधार्तानाम्‌ | 
शिष्याणां हितार्थ प्रोक्त जिष्णुसुतबह्मग॒प्तेन ॥ —KK. XI. 21 
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Reference to Aryabhata 


We have said that it appears that Brahmagupta was a bitter 
opponent of Aryabhata in his younger days (623 A. D.) but 
later on (in 665 A, D.), heclimbed down to describe and teach 
one of the Aryabhata’s system of astronomy. Aryabhata was 
universally revered. and it was difficult for Brahmagupta to have 
ignored him and thus he has to refer to this great authority some 
times to oppose some of his views and some times to expound his 
views. The following are the pasages in the Brahmasphutasiddha- 
nia, where the author has referred tothe name of Aryabhata. 
There are many other passages where the name “Aryab hata” 
does not occur but where Brahmagupta indirectly means to quote 
the views of this great master. 


BrSpSi. I. 9. 12. 28. 32. 60. 61; II. 33. 46; V. 21.25; 
VI. 13; 17.10; XI. 4. 9.10. 12. 25. 29. 33. 4. 
42. 43. 44, 46, 47. 49, 62; XIII, 27; XIV. 45; XVI. 
37. 46; XXI. 39. 


The largest references are in Chapter XI, where Brahmagupta 
has made an attempt to. show the discrepancies of the Áryabhati- 
aya system of reckoning astronomical observations and constants. 


In the Khandakhadyaka also there is a reference to the 


name of Aryabhata but on very few occasions. In Chapter I, 
we have this reference at three places- 


Having made obeisance to God Mahadeva, who is the great 
cause of this world’s rise (i.e. creation), existence and destruc- 
tion, I shall declare the Khandakhadyaha (i.e. a short treatise 
on astronomy. which is as pleasant as food prepared with 
sugarcandy),which will yield the same results as the great 
astronomical treatise of Aryabhata. As in most cases 
calculation by the great work of Aryabhata, for (the know- 
lege of time and longitude of planets etc. at ) marriage. 
nativity and the like is impracticable for common use 


every day, this smaller treatise is made so as to yield the 
. same results as that. 1 


1. प्रणिपत्य महादेव जगदुत्पत्ति स्थितिप्रलयदेतुम्‌ | 
Tent खण्डखा्यकमाचार्थ्याय्येभट ठुल्यफलम्‌ ॥ 
प्रायेणक्य्येभटेन व्यवहार: प्रतिदिन यतोऽशाक्यः | 
उद्वाइजातकादिषु तत्समफललघतरोन्तिरत; ॥ = KK, 11-2 
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These two verses show that Brahmagupta was not hostile to Arya- 
bhata when he wrote this Khandabhüdyaba ; he merely intends 
presenting the subject matter on simple lines and  furnishing 
the results obtained by Aryabhata in a simpler way. 


In the following verse of the same chapter. he refers to 


Aryabhata's midnight day-reckoning system : 


The mean Saturn diminished by 3 seconds, the Sighrocea 
of Mercury diminished by 22 seconds the mean Mars 
increased by 2 seconds and the mean Jupiter increased by 
4 seconds are equal to the respective mean planets of Árya- 


bhata's “midnight-system’’.* 


In the Appendix of the Khandakhadyaka known as Khanda- 


' bhádyabottara, we again find a few verses where the name of 
Aryabhata occurs; Three of these verses have been reproduced 
from the Brahmasphutasiddhanta (BrSpSi I. 62, 63; IL.47) : 


Aryabhata made the apogee of the Moon as moving more 
quickly and the node as moving more slowly than their 
actual motions; if his constants give correct results 1n rela- 
tion to the end of tithis [i. e. conjunction etc.] or eclipses, 
they must be considered as accidental as are the letters cut 
into wood by weevils. (KK.IX.1; BrSpSi. I. 62) 

On seeing me, who possess the most accurate knowledge 
of mean motions, men who have learnt from the works 
of Sriszna, Visnucandra and Aryabhata, cannot face me 


in any meeting just like deer on seeing alion (KK. IX. 2; 
BrSpSi. I. 63) 


Asthe apparent planets beginning with Mars as derived 


from the works of Srisena, Aryabhata and Visnucandra. 


are far deviated from their true places, the works of these 
authors are therefore not valued among the learned.? (KK. 
IX. 3; BrSpSi. II. 47) 


1. तिसृभिः शनिक्षेशीप्र' द्वाविंशत्या कुजोदधिको द्वाभ्याम्‌ | 


2. 


चतसृभिरधिको जीवोऽद्ध रात्रिकाय्येभटमध्यसमाः || —KK.1.7 
अकृतार्य्येभटः शोधगमिन्दूच्चं पातमल्पगं स्वगतेः । 

Raa ग्रहणानां घुणाक्षरं तस्य संवादः ।।१॥ 

मध्यगतिज्ञ वीक्ष्य श्रीषेणाय्येभट विष्णुचन्द्रज्ञाः | 

सदसि न भवन्त्यमिमुखाः सिंहं दृष्ट बा यथा हरिणाः ।!२॥ 

दूरश्रष्टाः स्पष्टाः श्रीषेणाय्यभटविष्णुचन्द्र षु | : 

यस्मात्‌ कजादयस्ते विदुषां नेवादरस्तस्मात्‌ ।। ३॥ —KK. IX. 1-3 
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In the Appendix of the Khandakhadyaka, there is another verse 
which also speaksin the same strain against Aryabhata (this 
verse does not occur in the Brahmasphutasiddhanta) : 
As the process of finding the apparent places of pla- 
nets as given by Aryabhata does not make them agree with 
observation. I shall, therefore, speak of this process. Of the 
Sun the apogee is at two signs and seventeen degrees (KK. 


IX. 4)! : 
Brabmagupta opposed to Srisena— 


Visnucandra, Lata, Vijayanandi and others 

Prahmagupta was a great critic; he did not spare Aryabhata, 
and along with him he was vehemently opposed to the doctrine 
of Srisena, Visnucandra, Latadeva, Vijayanandi and Pradyumna 
also. He was opposed to the Romaka and Paulisa Siddhantas, 
which were the systems of foreign astronomy, derived from 
Greece, Babylonia and other centres of learning. He did his best 
to resist the foreign influences on astronomy. 
|». The following are the verses in the Brahmasphutasiddhanta, 
where Brahmagupta expressed his note of discord against the sys- 
tems or notions of Aryabhata, Srisena and Visnucandra : 

BrSpSi. 1.60; II 46, 47; X 13, 62; XI.31, 46, 47, 48-50, 55, 

XVI. 36, 46; XXI.39; XXII. 2. 
In two of the verses he refers to Latasimha : 

BrSpSi. XI. 46, 48. 

In the following verse. he refersto Ankaciti, Viiayanandi, Prad- 
yumna and others: BrSpSi.XI. 58. 

In the Khandakhadyaka we do not find the names of these 
adversaries of Brahmagupta ; we, however, have a reference of 
Srisena, Aryabhata and Visnucandra in the verses already quoted, 
occurring in the Appendix of the Khandakhadyaka (Khanda- 
khadyakottara), Chapter IX. 2 and 3, As we have said betore, 
these verses of the Appendix have been reproduced from the 
Brahmasphutasiddhanta. (1.62 and 11.47). 


Reference to Romaka and Paulióa systems 


| Brahmagupta speaks of his system as if expounded by Brahma 
himself for the first time. later on. deteriorated, and then revived 
by Brahmagupta himself. The very second verse of the Brahma- 
1. न स्फुरमार्भरोक्ते स्पष्टीकरण यतस्ततो qul | 

_ भानुमतो मन्दोच्चं राशिद्वयमंशकाश्च सप्तदशा || — KK. IX. 4. 
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sphutasiddhanta (1. 2) substantiates this view : 


| The science of astronomy (or the calculations of heavenly 
bodies) in course of long duration became ineffective or erro- 
neous; this was revived by Brahmagupta, son of Jisnu.! (BrSpSi. 
1.2). 


The system of astronomy which goes by the name Brahma 
(Brahmasiddhanta) has been handed down to us in three forms: 
(i) one is as treated bv the Sabalya Samhita, (ii) one as described 
in prose in the Visnudharmotiara Purdna, and (iii) the one des- 
cribed by Varahamihira in the Paiicasiddhdntikd, which re- 
cognises the yuga of the duration of five years. Which of these 
three was accepted by Brahmagupta isnot clear. But from the 
measures of the number of revolutions performed by a planet in 
a given period (graha-bhagana) etc. it is clear. that Brahmagupta 
acknowledges the system as propounded in the Visnudharmottara 
Purdna. In his chapter “Tantra-partksidhydya or Disana- 
dhyàya, he contradicts the notions of the Vedanga Jyotisa which 
accepts the yuga of five years. 


We may further emphasize the fact that Brahmagupta has 
not clearly detailed out the errors to which the Brahma-siddhanta 
succombed in course of time, and how these errors were eradi- 
cated by him. During the days of Brahmagupta, Romaka and 
Pauliga systems were getting currency in this country. Reference 
to these two are found in the Brahmasphutasiddhanta at several 
places as follows: 


ROMAK : 1.13; ५1.50: XXIV.3 
PAULISA : XIV.45; XXIV.3 


In fact, BrSpSi. XXIV.3, we find the line "Süryendu-Pulifa- 
Romaka-V asistha-Y avanüdyaih", where we havea reference to 
all the then existing systems: Surya-siddhanta, Indu-siddhanta, 
Pulisa-siddhanta, Vasistha-siddhanta, and other Yavana-siddha- 
ntas. Just as the Sun is one, so the astronomical system is also 
one; this is a different thing that calculations in different systems 
may vary according to different sunrises in different places. 


Brahmagupte refers at one place to Varahamihira in BrSpSi. 
XXI.39, where he has been spoken of in connection with a list*of 


A. अह्मणोकतं अद्दगणितं मइता कालेन यत्‌ खिलीभूतम्‌ | | १ 
अभिवीयते स्फुट तज्जिष्णुसुतब्रह्मगुप्तेन ॥ — BrSpSi. I. 2. 


56 PERSONAL REFERENCES OF BRAHMAGUPTA 


anti-authoritative versions of astronomical systems : 
Evam Varahamihira-Srisenacaryabhata-Visnucandradyaih 


Lokaviruddhamabhihitam Veda-smrtisamhitabahyam. 
At one place, he mentions the difference between the calculations 
based on the system of Aryabhata and the Paücasiddhüntas 
(Five systems) : Pauliga, Romaka, Vasistha, Saura, and Paitamaha, 
(BrSpSi. XIV 46). 


Brahmagupta was also familiar with the Jaina systems of 
astronomy; for example, at one place he uses the term "Jinoktam" 
(Le. one propounded by the Jainas) : He repudiates the concept 
of two Suns and two Moons "Dvàvarbaindavau' (do canda do suija) 
(Br SpSi. XI.3) as enunciated by the Jainas. 


At several places we find a reference to the Vasistha-sid- 
dhanta (BrSpSi. XI.49, 50; XXIV.3) 


Wherever. Brahmagupta. has to press for his views in pre 
ference to the views of others, he uses the words Brahma or 
Brahmobta © BrSpSi. 


Brahma : 1.32; X.62; XI, 61; XVI.37 
Brahmokta : 11.31, 33; X.63, 69; XV.53; XVI.33 
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CHAPTER III 


Manuscripts of the 
Brahmasphuta Siddhanta 


Sudhakara Dvivedi has given an account of some of the 
manuscripts of the Brahmasphutasiddhanta in his Bhiimika or 
Introduction appended to the edition published in the PANDITA, 
VolLXXIV, 1902 (New Series) : (i) available in the Librery of the 
Government College, Kashi (Varanasi) i. e. Kasika-Rajakiya-Patha- 
laya.(ii) Dr. Thibaut’s Manuscript.(iii) the Manuscript in possession 
with Yajfiadatta Sharma, the Chief Astronomer attached to the 
Prince of Ayodhya. Itis further mentioned that Dr. Thibaut's 
Manuscript was a copy of a Manuscript available in the Deccan 
College, Poona. The Manuscripts (ii) and Gii) were identical. 
The Manuscripts (iii) was very faulty and incorrect. 

The Manuscript from which Colebrooke translated out in 
English the Twelfth and the Eighteenth Chapters on Ganita or 
Mathematics and Kuttaba (the Chapter on Pulveriser) respectively. 
appeared to be different from the three Manuscripts described 
above. The readings differed considerably. The Kujtaka- 
Chapter of that book is, writes Sudhakara Dvivedi, still available 
in the India Office Library. (See Catalogue of the Sanskrit 
Manuscripts in the Library of India Office, Part ७.७. 995). 


1. एतत्कृतस्यास्य सिद्धान्तमन्थस्यैका प्रतिः काशिकराजकीय पाठालयतो द्वितीया डा० थिबौ साहिब 
महाशयतस्तुतीया चायोध्यानरेशप्रधानज्योतिविच्छु'यज्ञदतशमेणो मया लब्धा | डा० थिबौमह्दा” 
रयस्य. पुस्तकं कर्यचिद्दक्षिणदेशीथ (Deccan College, Poona ) डेका qum 
प्रत्यन्तरम्‌ | इदं पुस्तकं तथा te श्री यज्ञदत्त पुस्तकं चेकमातुकभेव | mi पुस्तकन्नयमर्तावाशुद्ध 
बहु च स्खलित चास्ति | 

यःपुस्तकानुसारेण व्यक्वाध्य।ययोद्दोदशाष्टादशसंस्ययोरागलभाषायामनुवादः कोलजूकसा- 
हिबेन कृतस्तत्पुस्तकमेतत्त्रयततो भिन्नमित्यसंशयं विभाति पाठविभेदात्‌ | तपपुरुतकस्य कुन्टकाध्यायः 
संप्रति इण्डिय-आफ़िस-रूर॒स्वती भवने act (See Catalogue of the Sanskrit 
Manuscripts in the Library of India Office, Part V, Page 995) 

पृथूदकक्कताऽस्य सिद्धान्तस्य टीका या कोलब्रकसाहिबेन भारतवर्ष ह युपलब्धा सा च 
संप्रति लण्डननगरे इण्डिया-आफिस“सरस्वती भवने वणते । तस्या एका प्रतिमदद्वारेण श्री डा० 


fal साहिबमहाशयेनोत्पादिता सापि संप्रति मन्निकटेप्रस्ति | wet इर्डिय.-प्राफिस-ररप्वती 
(Continued on next page) 
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Colebroke procured a Manuscript of the Prthudaka Svimi’s 
Annotation on the Brahmasphutasiddhanta from somewhere in 
India. This is also available in the India office Library, London. 
Undoubtedly it appears that this Manuscript is a copy from one 
written in the Maithila script. Dvivedi describes a few character- 
istics of this Manuscript. For example, on the Folio 11. 7 (७) is 
written instead of 9 (९), Ata few other places also, the same has 
happened. Following a visarga, (kva 434) is inscribed instead of 
‘ha’ (क), for example refer to Folio 12, line 6. At some places 
instead of visarga (:) we find sa (प) inscri bed, for example on Folio 
12, line 1. Sometimes we find a sandhi at the viráma or end of 
a sententence ; e.g. in the Goladhyaya, Folio 21, line 2: sarva- 
mupapannamubtamahbhandena (स्वेसुपपन्नसुक्तमखरडेन). At some places 
we find nu (नू) written in place of nta (नत), In one of the Folios 
Sri Ganesava namah. श्रीगणेशायनमः is written in Maithila script! 
Sudhakara Dvivedi prepared a copy of this Manuscript for Dr. 
Thibaut, and this copy was available with Sudhakara Dvivedi 
when he published his commentary with Text in the Pandita. 
During the course of binding, on account of carelessness, many 
of the Folios got misarranged, and many of them got fragmented. 
Sudhakara Dvivedi emphasises in his Introduction the need 
of careful research on the arrangement of these Folios and their 
readings. (See Catalogue of the Sanskrit Manuscripts in the Lib- 
rary of India Office, Part Vip. 993-995). 


Sudhàkara Dvivedi with considerable efforts could rearrange 
the Text : 
Goladhyaya-Bhasyam 1 to 45, mutilated at the beginning 
Madhyamadhikara-Bhasyam 45 to 59 
(Continued from previous page) 
भवने अस्य पुस्तकस्य पुटकवन्धनकालेऽनवधानतया पत्राण्यसंगतानि जातानि, बहुत्र खण्डितानि 
च सम्ति | तानि कदाचिदनुषयुक्तपत्राणां मध्ये स्युरिति तेषां सम्यगम्वेषणं agera | (See 
. Catalogue of the Sanskrit Manuscripts in the Library of India 
. Office Part, V. Page 993-995) 


1. इदं पुस्तक कस्यचिन्मियिलाचारेलिखषितस्य पुस्तकस्य परत्यन्तरमिति निःसंशार्यं प्रतिभाति । ११ पत्रे, 
३ इत्यस्य स्थाने ७ इति लेखात्‌ | एवमन्यत्रापि | त्रिसर्गीत, परतः "कः स्थाने “ब इति लेखात! | 
यथा १२ पत्रे, ६ पंक्तो | तथा बिसगैस्थाने “प? इति लेखात , यथा १२ पत्रे, १ पकौ । बावय- 
विरामेपि सम्विकरणात्‌ | यथा गोलाध्यायस्य २१ पत्रे, २ wal सर्वमुपपन्नमुक्तमखणडेन | 


p "Mr स्थाने “नू” इति लेखात | एकस्मिन्‌ Aarma: श्री गणेशायनमः इति 
: | 


MANUSCRIPTS OF THE BRAHMASPHUTASIDDHANTA - 59 


In this, the commentary is up to verse 31. In the 
Spastadhikara, the commentary begins from verse 29, Folio 60. 
At the top of the Folio, we have the old numbering 1 and 115. 


After this, 68 folios are mis-arranged. and there the old 
numbering is marked 9. 


After that, up to 87 folio. we have in the bound volume a 
commentary up to the verse 6 of Triprasnadhikara. Here the old 
numbering is marked 28. Then we have the commentary vp to 
verse 27 of the Triprasnadhikara. Here the numbering of folios 
is marked 1 and 159 (old numbering) and 218 new. After this 
then we havein the bound volume. commentary up to verse 33 
of the Tripra$nadhikara. On the last folio, the old numbering is 
marked 5 and 163, the new numbering 222. After this begins the 
commentary on the Candragrahanadhibüra from verse 4, old 
numbering land 297 and new numbering 257. Then follows 
the commentary on Stryagrahana up to verse 23. The last old 
folio numbering is 36 and 232, the new numbering 292. This is 
the last folio-numbering of the volume in the India Office Library. 
After this begins the commentary on Grahayutyadhikara, verse 11, 
old numbering 1 and 164 and the new numbering 223. 


Then follows the Madhyagatyuttaradhyaya up to verse 40, 
old £olio numbering 119. and new numbering 178. Then we have 
the commentary of the Madhyagatyuttaradhyáya beginning from 
the verse 45; the old folio numbering 120 and the new numbering 
179. Then we have the commentary on T'riprasnottaradhyaya 
up to verse 56. Here the last old folio number is 48 and 158, 
and the new numbering 217. 


In this way. we have the commentary on : the multilated 
Goladhyaya, mutilated Madhyamàadhibàra, mutilated  Spasta- 
dhikara, mutilated Triprasnadhikdra, mutilated Candra-graha- 
nadhikara, mutilated Sarya-grahanadhikara, mutilated Grahayz- 
tyadhibara, Bhagrahayutyadhikdra, Tantra-pariksadhyaya (also 
known as Disanadhikara), Ganitadhyaya (Arithmetic), mutilated 
Madhyagatyuttaradhyaya, Sphutagatyutiaradhyaya, mutilated 
Triprasnottaradhyava.* 


1. मया महता55यासेन तत्मति-पाठक्रम एवं नियोजितः | 
गोलाध्यायभाष्यम्‌ १-४५ आदो खणिडतम्‌ | : 
मध्यमाधिकारभाष्यम्‌ ४५-५९ | 
(Continued on next page) 
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Sudhakara Dvivedi says that nowhere in the Brahma- 
Sphutasiddhanta, Madhyamadhikara, 15 found the verse: 

Samsadhya spastataram bijam nalikadiyantrena. 

Tat-sansrtagrahebhyah kartavyau nirnayadesau. 


(This verse has been quoted by Dvivediin the Ganaka- 
Tarangini, page 19)! 


This verse has been quoted by Dvivedi from the Trans- 
lation of Grahalaghava by Mallari. 


- Dvivedi further says that in the Manuscripts available, 
there is mentioned a Twenty-fitth Chapter under the title “Dhya- 
nagrahopadesadhyaya". Dvivedi thinks that this Chapter does not 
constitute the B,-ahmasphutasiddhanta proper, which ends in fact 
with twenty-four chapters? In bis commentary and Edition in 
the Pandita, he has published it as a separate treatise of Brahma- 
gupta. Thus he has named his Edition as: 


शत्र मध्यमाधिकारे 22 श्लोकपर्यन्तमेव भाष्यम्‌ | 
अतः स्पष्टाधिकारस्य २९ शलोकतष्टीका5डरग्या ५० पत्रतोष्ञ प्राचीन संख्या पत्रोपरि १, तथा 
११५ | 
ITSA ६८ पत्रमसंगतम्‌ , यत्र प्राचीन संख्या & | 
ततः ८७ पत्रपर्यन्त संलग्नग्रन्थस्त्रिप्रश्नायिकारस्य ६ श्लोकपर्यन्त टीका | अन्न प्रार्चनपत्रसंख्या 
२८ | ततस्त्रिप्रश्‍नाधिकारस्य २७ श्लोकतष्टीका, पत्रसंख्या प्रार्चना १ तथा १५९, नवाना २१८ | 
ay संलग्न अथस्य भिप्रश्नाधिकारस्थ ३३ श्‍लोकपयेन्त॑ टीकान्तिमपत्रप्राचीनसंख्या ५ तथा १६३, 
नवीना संख्या च २२२ । ततश्चम्द्रमह्णाविकारस्य ४ श्लोक Ed: माचीनपत्रसंख्या १ तथा 
२६७ | नवीना संख्या च २५७ । ततः सूर्यग्रइणस्य २३ श्लोकपर्यन्तं टीका । अन्तिम प्राचीन पत्र- 
संख्या ३६ तथा २३२, नवीना संख्या च २९२ । इरिड्या-भाफिस पुस्तकपुटके चेयमन्तिमपत्रसंख्या | 
ततो ग्रहयुत्यविकारस्य ११ श्लोकतष्टीकारव्या यत्र प्राचीनपत्रसंस्या १ तथा १६४, नवीना संख्या 
२२३ | ततो मध्यमगत्युत्तराध्यायस्य | 
४० श्लोकपर्यन्त संलग्नअन्थौ यत्रान्तिमप्राचीनपत्र संख्या ११३ नवीना संख्या च १७८ | 
ततो मध्यगत्युत्तराध्यायस्य ४५ श्लोकतष्टीकारव्या | अन्न प्राचीनपत्रसंस्या १२० नर्वनासंख्या च १७६ । 
ततर्त्रिप्रश्‍नोत्तराध्यायस्य ५६ शलोकपयंन्तं टीका | अत्रान्तिमप्राचीनपत्रसंख्य। ४६ तथा १५८, नवीना 
संख्या च २१७ | 
खण्डितगोलाध्यायस्य । खण्डितमध्यमाविकारस्य । खणिङतसपष्टाधिकारस्य | खरिडत- 
त्रिप्रश्नाषिकारस्य | खरिडतचन्द्रमददणाधिकारस्य | खण्डितसूर्यम्इणाधिकारस्य | खरिडतमहयुत्यधि- 
कारस्य | भग्रयुत्यषिकारस्य । तन्त्रपरीच्षाध्यायस्य (दूषणाधिकारस्य) | गण्ताध्यायस्य ade 
गणितस्य) | खरिडतमध्यगत्युत्तराध्यायस्य | स्फुट्गत्युत्तराथ्यायस्य | खण्डितश्रिप्रश्नोत्तराध्याथरय च 
टीका वत्तेते । 
1. सर्वेष्वपि पुस्तकेषु “संसाध्य स्पष्टतरं बीजं नलिकादियंत्रेण” इत्यादिरलोको मध्यमा- 


iuc | मया गणकतरंगिण्यां मल्लारिक्कतम्रदलाधवढीकातो व्यलेखि (द्रष्टव्या गणकतरंमियो 
l “१९१६ | 
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Brahmasphutasiddhanto Dhydnagrahopadesddhydyasca or 
Brahmaphutasiddhanta and Dhyanagrahopadesadhyava by Brahma- 
gupta (1902)! 

The manuscript of this small treatise was also mutilated, 
and Dvivedi took special pains in editing it. and he revised the 
calculations also incorporated in this treatise. 


The small treatise, Dhyanagrahopadesadhyaya must have 
been composed prior to the Brahmasphutasiddhanta, since we 
find a verse in the last Chapter (the 24th Chapter also known as 
the Saniünadhyaya of the Brahmasphutasiddhanta), verse 9. a 
reference to this book: 

How could this result be obtained in a simple way has been 
shown by me in the Dhyanagrahopadefadhyaya of 72 Arya verses, 
and therefore, it is not repeated here. BrSpSi. XXIV. 9) 

In the Dhyanagrahopadesadhyaya, we have a verse 6l, 
which is also found in the Khandakhadyaka (KK. I. 21): 

Navatithayah (159) divided by aşti (16). paficarasah (65) 
divided by vasu (8), 10 divided by 3. each multiplied by the 
equinoctial shadow are the (tabular differences of) ascensional 
difference expressed in vinddis. (KK. I. 21; DhGr. 61) 


This verse then indicates that the Dhydnagrahopadesadhvaya 
has been composed after the Khandakhadyaka. It may also be 
possible that the Brahmasphutasiddhanta and the Dhyanagraho- 
padeíadhyaya were simultaneously written, and the above verse 
(DhGr. 61) was repeated again in the Khandakhadyaka. 


Sudhakara Dvi vedi has taken the help from the commentary 
of Prthüdaka Svami in the Chapters on Pafiganita (Arithmetic), 
and has quoted the examples from this commentary. At many 
places he has corrected the readings which were mutilated in 
manuscripts. 


1. उपलब्धमूलपुस्तकत्रये पंचविंशतितभेध्याये वस्तुतो ब्रह्मगुप्तक्ृतो ध्यानग्रहो पदेशाध्यायो 
वत्तेतेऽतो मयायं पृथक्‌तवेन तन्नाम्ना मुद्रितः | अत्र बहुत्र स्खलितानि पदानि तानि गणितेन संशोध्य 
मुद्वितान्यपि सुधीभिन रां विचिम्स्यानि | 

अस्य सिद्धान्तस्य चतुर्विशतितभेऽन्तिमे संशाध्याये (ge ४०८) 
गणितेन फले सिद्धिब्रांह्म ध्यानग्रहे यतोऽध्याये | 
ध्यानग्रहो द्विसप्ततिरारयाणां न लिखितोऽत्र मया ॥ 

इति नवमश्लोकेन ध्यानअद्दोपदेशाध्यायस्य रचनेतत्सिद्धान्तरचनातः पूव विभाति परन्तु 

तवाइगंणसावनप्रकारेण सिडाम्तरुचु्ञाकाल एवास्य रचना सिभ्यति तथा “नवतिथयोष्टिबिभवृता' इत्यादिः 
TU खुणडखायरचनातः पश्चात्‌ सिध्यति | 
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Reference 


Sudhakara Dvivedi : His Bhümibàü on BrSpSi., Pandita, 
Vol. XXIV, 1902 (New Series) 


Chapter IV 


Subject Matter Classified in the 


Brahmasphutasiddhanta 
& Khandakhadyaka 


It needs no emphasis that Aryabhata commanded a great 
influence as an astronomer not only prior to Brahmagupta but 
during his days also, and we have seen how Brahmagupta quoted 
this great authority in his writings, sametimes borrowing from 
him and sometimes contradicting him or improving upon his 
calculations. Aryabhata’s great work is known as the Aryabh- 
ativam written in 499 A.D. Aryabhata was born in 476 A.D. 
( Kaliyuga Samvat 3577). The Aryabhafiyam is also known 
asthe Aryasiddhanta. For details about Aryabhata the reader 
is referred to the -Chapter entitled“ Aryabhata lays Foundations 
of Algebra" (Founders of Sciences in Ancient India, 1965, Chapter 
X). This great work was written in Kusumapura, (modern Patna, 
Bihar). 

Divisions of Aryabhatiyam 

The Aryabhaflyam is divided into four chapters called 
Pada: (i) the Gitika Pada, with ten verses; (ii) the Ganita Pada 
with 33 verses; (iii) the Kalakriya Pada with 25 verses and (vi) 
the Gola Pada with 50 verses. 


In the Ganita Pada. a chapter on mathematics, we have 
such subjects: squares ( varga ), cubes ( ghana ) ( verse 3), 
square-root (vargamüula) (4). cube-root (ghanamiala) (5) ; area of 
a triangle, volume of a prism (6), area of a circle volume of a 
sphere (7), area of a quadrilateral (visamacaturasra) (8); circumte- 
rence of a circle (10), Rsine (radius x sine) (Jiva) (11); determina- 
tion of the Rsine of the zenith distance, the base (bahu) of a right- 
angled triangle and the upright (Roti) of a right-angled triangle 
(16) ; hypotenuse (karna) of a right-angled triangle and ardhajya 
(17) Reversed-sin: (Sara) (18), areas of series-figures (sredhiphala) 
(19), rule of three (trairasika) (23), reduction of fractions (savar- 
nikarana of bhinna) (27); inverse-rule of three (vyasta) (28); 
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evaluation of unknown values (milya-pradarsana of avyakta 
mülya (30) ; and the theory of pulveriser (Kuttaka) (32, 33). In 
this chapter, Aryabhata givesthe solutions of quadratic equa- 
tions, and thus he earns for himself the credit of founding the 
science of algebra. 


(i) The Kalabviya Pada with 25 verses which enumerates 
the units of time [1 year (varsa)=12 months (māsa); l month == 
30 days (divasa) ; 1 day =60 nádis ; 1 nàdi-60 vinadi ; vinadi or 
vinddika is the same as vighatika equivalent to our 24 seconds ; 
nàádi or nadika or ghatiis equal to 24 minutes); correlation of 
time division with the ksetra—division or angular division,” 
Twelve signs of Zodiac or váfis go to constitute a bhagana? ; solar 
day (ravimàsa), lunar day (Sasi māsa): additional month or 
intercalary month (adhimàsa) ; various kinds of years: the solar 
year is human or manusya year; 30 human years-1 pity year; 
12 pity years=1 divya year (divine year); 12,000 divya years 
constitute a yuga (6, 7, 8) ; the first half of the yuga is utsarpini 
kala, and the latter half is avasarpim kala and they are calcula- 
ted from the apex ofthe Moon (candrocca) (this isnot very 
clear) (9) ; a yuga is of 60 years, and such 60 yugas, that is 3,600 
years had passed away since the kaliyuga, when the author was 
of 23 years of age (10); the countof a yuga, year, month and 


१. वर्ष द्वादशमासास्त्रिशदिवसो भवेत्‌ स मासस्तु | 
षष्टिनांड्यो दिवसष्‌ षष्टिस्तु विनाडिका नाडी ॥ 

—Arya. UL. 1, 

२. गुरवेक्षराणि षष्टिविनाडिकाक्षी षडेव बा प्राणाः | 

एवं कालविभागः क्षेत्रविभागरतथा भगणात्‌ ॥ 
—Arya, III, 2, 
यावता कालेन पष्टिगुवचराण्युच्चरति मध्यमया TAT परुषः | | 
तावान्काल STAT विनाडिका | ..,यावता कालेन पुरुषः 
षडुच्छ वासान्‌ करोति, तावान्कालश्चारची विनाडिका स्यात्‌। 
(परमादीश्वर्‌) 

Just as we have the time division, similarly we have the kgetra division 
or the circular angular division, A year has twelve months, so do we have 
12 rasi in a bhagana. One-thirtieth of a radi is one bhaga.; one-sixtieth of a 


bhaga is one lipta ; one-sixtieth of a lipta in one vilipid : and one-sixtieth 
of a vilipta is one tatpara. | 


ge als शेदीदशभिरिचिप्तोऽकान्तर स्थितैद va: | 
^ ए “a e 
` नवमिभू गुभ गोरतेद थधिकेर्ययारलच्णा: 1 
LL —Ár ya. IV, 4, 
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day should begin from the month Caitra, Sukla Pratipada (the 
first day of the brighter half of the month Caitra) (11): man- 
docca (apex of slowest motion) and Sighrocca (apex of fastest 
motion) (17—24). 


(iv) The Gola Pada with 50 verses. In Verse 1, there is 
a reference toa point inthe Sun's path, the commencement of 
mesa (mesadi) ; this must have been vasanta-equinox. The ascen- 
ding nodes (pata) of planets and the shadow of the Earth move 
on the path of the Sun (arka-apamandala) (2-3); the angular 
difference in relation tothe Sun atthe appearance of Moon (12 
degree or amsa), of the Venus (9 degrees or 9 vinadika) ; of the 
Jupiter (2 more than the Venus, i.e. ll vinddikas) ; the Mercury 
or Budha (13 vinadikas), of the Saturn or Sani (15 vinadikas) ; 
and of Mars or kuja (17 vinadikas). 


The half of the Earth. Moon. planets and stars is dark. since 
those parts happen to be under their own shadow ;the other 
halfis bright as it faces the Sun (this is not true with respect 
to stars—author) (5) The Earth is surrounded with an atmos- 
phere of air and water (6,7). Iathe Brahma-Divasa (Brahma's 
day) the sphere of the Earth is increased by one yo'ana and 
decreased by this amount during the Brahma’s night (8). Just 
asa person sitting on a moving boat sees the stationary trees 
etc. on the bank of a river moving in the opposite direction, 
similarly the stationary stars are seen moving from Lanka (or 
equator) moving towards the West(9). On account of pravahavayu 
(air) the naksatra system and planets rise and set receding towards 
the West (10). The dimensions of Sumeru Parvata (North pole) 
is given to be one yojana, and it shines like a jewel (11) and in 
the next verse is given the position of Sumeru and the Bada- 
vamukha (South pole) (12). The four cities situated at a diffe- 
rence of 90° each on the equator are given (13). The distance of 
Ujjayini from Lanka (thus giving the latitude of Ujjayini) is 
given (14). 

On account of the thickness of the  Earth-sphere the 
Khagola (celestial sphere) is seen less than the hemisphere (15). 
The next verse describes how moving appears the Khagola on 
the North and South poles (16). Then is given the measure of day 
and night of devas (gods), pitar (fathers) asura (demons) and 
manuja (men) (17). Then are given a few technical definitions 
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of celestial mathematics (18—21) like drsti-sthana (intersection of 
horizontal and vertical axis--pirvapardiggata rehh@ and adha- 
tirdhva-digsata rekha). Dra-mandala drgksepamandala (drgksepa 
is the zenith distance of that point of a planet’s orbit which is at 
the shortest distance from the zenith). Then the Bhubhagola 
instrument is described (22, 23). Then follow the formula for 
calculating lagna (the horizon ecliptic point in the East), kula 

tc. comprising the Triprasnadhikara (24—33). In the next 
verses we have lambaka or Rsine of colatitude (34); drk-karma 
(35) and ayana-drb-harma (36). Then follow the calculations of 
lunar and solar eclipses (37—47). Verse 48 describes the coordi- 
nates of the Sun which are determined by the conjunction of hori- 
zon with the Sun, of the Moon by the conjunction of the Sun and 
the Moon. of planets by the conjunction of the Moon and planets 
or stars. Verse 49 describes how this jewel treatise has been pro- 
cured outof an ocean of true and untrue knowledge with the 
help of a boat of intellect. This means that the author has taken 
special pains in discriminating true knowledge from falsehood 
with respect to the prevalent notions of astronomy. In the last 
verse he says that he has not given anything new; he has given 
that very knowledge which was imparted by the Svavambhu in 
. the earliest times (50). 


The  Pafichàngas prepared according to the rules and for" 
mule ofthe Aryabhatiyam are still regarded with reverence by 
the Vaisnavas in the South. Brahmagupta was a great critic 
of Aryabhata, but finally he wrote his treatise, the Khandabhad- 
yaka, on the basis of this very Arvabhatiyva (this treatise is a kara- 
nagrantha i.e. one containing a principal clement of the Indian 
Calendar). The four commentaries of the Arvabhativa available 
in Sanskrit are of Bhaskara I, Stryadeva Yajva, Parameávara and 
Nilakentha. Two English translations by P.C. Senagupta (1927) 
and W.E. Clark (1930) are also available. 


Major Landmarks 
हे Indian astronomy which reached its zenith in the times of 
Aryabhata and Prahmagupta shows its evolution in the following 
stages : mE | 

1. Rudiments of astronomy in the Pedas and Brahmana 
^;. Books like the Taittiriya Samhita and the Satapatha 
Dum Brahmana. This period is associated with the dis- 


II. 


III. 
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covery of the Vedic era. some of the planets, the twenty- 
four naksatras, cycle of seasons, concept of leap year. 
the dimensions of a yuga, solar and lunar years and the 


like. 


Astronomy of the Vedanga, also known asthe Peddnga 
Jyotis. Lagadha isthe most prominent figure of this 
period (1400 B.C. to 850 B.C.) ; he isthe first compiler 
of a text on astronomy. In his work. we for the first 
time in history find a reference to the Jñeya Rasi (the 
knowable or the unknown quantity) and the dfanea- 
Rasi (known quantity). He lays the foundations of 
astronomical calculations. In his treatise we find a 
mention of such subjects as: Solstices (northern and 
southern journey of the Sun), increase in days and 
nights in the ayanas or solstices, solstitial tithis omis- 
sion of tithis, parva rasi , acceptable and non-acceptable 
parvas, addition of day, acceptable parvas, concept of 
yoga (a term applied to the joint space which would 
be travelled by the Sun and the Moon in a given period 
of time on the presumption that these two bodies have 
travelled in directions opposite to each other) method 
of finding out a naksatra on any parva day, distinction 
between parva-naksatra and tithi-naksatra, correlation 
of solar and lunar dates, measure of a nādikā (unit of 
time). naksatra of the Sun, yoga and its naksatra, parva- 
bhasesa and equivalent Ralés. solar year, lunar revolu- 
tions (risings of naksatras) deities of nakstras, lunar 
and savana day differences (ahika māsa) divisions of 
a sávana day and length of day in two ayanas. This 
author probably belonged to Kashmir. 


The period of Siddhantas: Varahamihira in his well 
known treatise the Pajficasiddhantika, refers to five 
Siddhantas or systems of Astronomy: Paitamaha, 
Vasistha, Romaka, Pauli$a and Sarya (Saura) As re- 
gards its importance, he gives the first place to the 
Suryasiddhanta, places next the Romaka and Pauliéa, 
and declares the remaining two to be definitely inferior 
to the former. Wedo not possess the full treatise of 
these Siddhantas, except the Saryasiddhanta. Here too, 
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we have difficulty. The Sirvasiddhanta, as summarised 
by Varahamihira in his Pajicasiddhantika: in many 
essential features differs from the system prescribed by 
the Text of the Süryasiddhanta now available. So we 
have two versions, the one with which Varahmihira was 
familiar and the modern one. 

The present Süryasiddhanta comprises of fourteen chapters 
called adhyayas. We have an authentic commetary on it by 
Parameévara. The first two chapters of the Sü&ryasiddhànta have 
no special name. The classification of chapters is as follows : 


Modern Surya Siddhanta 


Chapter Name of the Number 
Chapter of verses Subject 
I — 69 Mean longitude of 
planets. 
II — 68 True motion and true 


longitude of planet; 
and elements of Pañ- 


cana. 
IIT Tripra$nadhyaya 50 Directions, place 
and time. 
IV Candra-grahana- 29 Lunar eclipse. 
dhyaya 
V Surya-grahanadh- 17 Solar eclipse. 
yaya 
VI Chedyakadhyaya 24 Projection of eclipse 
On à plane surface. 
VIT Graha-samagama- 24 Conjunction of one 
yuddhadhyaya planet with another. 
VIII Taravisayodhyaya 2l Conjunction of a 
Planet with the junc- 
tion stat of a naksatra. 
IX Udayastamaya-vi- 18 Heliacal rising and 
sayodhyaya setting of planets. 
x Candrastamayadi 16 Moon rise and eleva- 
visayah tion of Moon-horn. 
XI . Vyatipata-visayah 23 Pata (vyatipata) 
' XII — 97 Cosmogony and geo- 


graphy 


MODERN SURYA SIDDHANTA 69 


Chapter Name of the Number 
Chapter of verses Subject 

XIII Vyatipata-visayah 26 Armillary sphere and 

astronomical instru- 
ments 

XIV — 28 Modes of reckoning 

time 
Total 500 


From the contents of the Modern Sarvasiddhanta, it appe- 
ars that its great author (or rather compiler, since this Siddhanta 
has been existing much before he compiled this treatise). intends 
giving a complete but brief account of the entire Indian astron- 
omy. He has been careful enough to avoid controversies, and 
he has omitted the methods occurring in other Siddhantas and 
Maha-tantras as alternative rules. : He describes only those 
which are most important and of general nature. Part IT of 
the book dealing with cosmogony and geography etc.. is very 
brief , a nd the entire subject has been summarised in three chap- 
ters (Chapters XII to XIV). The Chapter on Astronomical 
instruments (XIII) is sketchy and rather incomplete; the author 
has given the names only of the instruments as 1f the purpose 
wasto keep the details secret and guarded. The whole text of 
the Siryasiddhdnta is finished in 500 verses (compare this with 
the length of other Indian books on Astronomy: the Brahmasph- 
ufasiddhanta 1008 verses the Siddhanta-sekhara 890 verses and 
Siddhanta-siromani proper 962 verses). 


The Modern Süryasiddhanta isa composition or compila- 
tion of a period when the Arvabhatiyam and the Brahmasphuta- 
siddhanta had already become popular. This Sürvasiddhànta is 
indebted to both these systems, though it has nowhere acknowleged 
them in the Text. We shall refer to this matter later at an appro- 
priate stage of our discussion. 


It may casually be mentioned here that Alberuni has 
ascribed the authorship of the Suryasiddhaànta to Latadeva while 
Munisvara (603 A. D.) has ascribed it to Aryabhata I. Though 
there ‘is little or no support to these views, it is notimprobable, 
that the works of Aryabhata I and Latadeva which followed mid- 
night-day-reckoning were based on the Saryasiddhanta prevalent 
at the time. P. C. Sznagupta on the other hand is of the opinion 
that " the old Sarvasiddhanta was made up-to-date by Varahami- 
hira by replacing the old constants in it by new ones from Arya- 
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bhata I's midnight system. “ In this connection, it must be 
remembered that Varahamihira nowhere expresses his indebted- 
ness to Aryabhata I. i 

The Survasiddhanta undoubtedly is the most popular book 
on Astronomy in this country. It has been so for the last 1009 
years asis 5220 from the list of commentators on its text (K. 5. 
Sukla has given a list of 28 commentators includiug those who 


wrote commentaries in the South Indian languges like Telugu and 
Kannada.) : 


Allanarya Suri Maheévara 

Amaredya Mallikarjuna Sari (1178 A. D.) 
Bhattotpala (966 A. D.) Narayana 

Bhudhara (1572 A. D.) Nrsinha Daivajfia (b. 1586 A.) 
Bhati visnu Nrsimhadeva 

Candeévara (1178) Paramegvara (1432 A. D.) 

Cola Raghava Sarma (1592 A. D.) 
Dadabhai (1719 A. D.) Ramakrsna Arüdhya (1472 A. D.) 
Devidàsa Ranganatha (1603 A. D.) 
Kamala Kara Danesvarah Sarvabhauma 

(1618 A. D.) 

Kamabhatta Tamma Yajva (1599 A. D.) 
Krsna Daivajiia Yalaya (1472 A. D.) 
Madanapala | Vi§vandtha (1628 A. D.) 
Madhavacarya 


A large number of astronomical books in this country were 
written on the basis of the Süryasiddhanta, asthe Ganakanandu 
by Surya (1387-1447 A.D.) Ganitadarsa by Dharmapathin, 
 Mahkaranda Sarini by Makaranda (1478 A D), Grahacakra by 
Kucanacarya (1299 A.D.), Visnukarana by Vitínu (1556 A.D.) 
besides many others with indefinite dates such as the Surya- 
siddhanta nayana-prakarah, Süryasiddhaünta-ganita — Süryasid- 
dhanta-sam graha by Viévanatha Sori, and Suryasiddhanta Sarini 
by Ramadatta Daivajtia. K.S. Sukla has given a list of this 
literature in his Introduction to the Suryasiddhanta. 


(iv) Period of Bhaskaral: The author cr the compiler 
ot the Suryasiddhznta is not known nor its date of composition. 
Bhaskara and Brahmagupta are the brilliant names of a contem- 
porery period. Bhaskara I lived in the seventh century of the 
Christian era and was a contemporary of Brahmagupta (628 


-- 
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A.D,). He wrote three works on Astronomy which were most 
likely composed in the following order : (i) the Maha-Bhashkariya. 
(ii) a commentary on the Arvabhétiva, and (iii) the Laghu- 
Bhaskariya, His commentary on the Aryabhàtiva was written 
in 629, ie., only one year after the Brahmasphutasiddhanta. His 
commentary on the Aryabhatiya was written in 629 A.D., Le, 
.one year after the completion of the Brahmasphutasiddhanta. 
Undoubtedly Bhaskara was the follower of Aryabhata I. Shukla 
says, that his works provide us with a detailed exposition of the 
astronomical methods taught by Aryabhata I and throw light on 
the development of Astronomy in India during the sixth and 
early seventh centuries A. D. which was the most brilliant 
period in the history of Indian Astonomy-Shukla has brought a 
critical edition with English translation of the Mahabhdskariva 
and the Laghu-Bhaskariya and he proposes to bring out a volume 
on the life and works of this great astronomer, 


Division of Mahabhaskar iya 


The Mahabhaskariva is divided into Chapters called the 
adhyayas. The adhyāyas have not been named as some of the 
Chapters of the Sirvasiddhanta or the Brahmaspuhtasiddhanta. 
The number of verses in the Mahabhaskariva is as follows: 


Subject Number of 
verses 
Adhyaya I Mean Longitude of a 
Planet and Planetary 
Pulveriser 32 
Adhyaya II The Longitude Correction 10 
Adhyaya III Direction, Place and Time. 
‘ Junction-stars of the 
| Zodiacal Asterisms and 
o- | conjunction of Planets with 
them. 75 
Adhyaya IV The Longitude of a Planet 64 
Adhyaya V Eclipses _ 78 
Adhyaya VI Rising, Setting and Con- 
| junction of Planets 62 
Adhyaya VII Astronomical Constants 35 
Adhyaya VIII Examples 27 


These titles to the subject-matter given. in the above table 
have been assigned by Dr. Kripa Shanker Shukla in his critical 
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edition. The total mumber of verses in this work is 403. The 

Suryasiddhanta has, as stated above, 500 verses in all. 
Laghu-bhaskariya 


The Laghu-Bhaskariva is also divided into eight chapters, 
each chapter is known as Adhyáya. The subject matter in the 
book has been dealt with as follows : 


Subject Number of 

verses 

Adhyaya I Meanlongitudes of the 
Planets 37 

Adhyaya II True Longitudes of the 
Planets 4l 

Adhyaya III Direction, Place and 
. Time from Shadow 35 
Adhyaya IV The Lunar Eclipse 32 
Adhyaya V The Solar Eclipse 15 


Adbyaya VI Visibility, Phases and 
Rising and Setting of 


the Moon 25 
Adhyaya VII Visibility and Con- 

junction of the Planets 10 
Adhyaya VIII Conjunction of a Pla- 

net and a Star 19 


The total number of ve:sesin this text is 214, The Laghu- 
Bhaskariyam isthus an abridged edition of the Maha-Bhaskariyam. 
From the closing stanza of this work, itis clear that the author 
wrote this work for the benefit of young students with immature 
mind by condensing and simplifying the contents of his larger 
work, the Maha-Bhasarivam (also known as Karma-nibandha). 
Thus we have a little of the parallelism: Brahmagupta, after 
finishing his bigger treatise, the Brahma-sphutasiddhanta, wrote 
a minor abridged work, the Khanda-khadyaka, as a harana 
£rantha. This latter work of Brahmagupta, however, incorporates 
some original ideas not included in the earlier work. Shukla 
has given an analytical table indicating the rules of the Maha- 
Bhaskariyam incorporated in the Laghu-Bhaskariyam also in an 
abridged or modified form, and also a list of the rules which have 
been omitted in the Laghu-Bhdsakriva. There are a few rules 
‘in the Laghu-Bhaskariya also which have no counterpart in the 
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Maha-Bhaskariva. Shukla further says that the arrangement 
of the contents of the Laghu-Bhaskariva is more systematic and 
logical than that of the Maha-Bhaskarwa, andis at the same 
time, in keeping with the general practice followed by the other 
Hindu astronomers. Numerous quotations of this work occur 
in the annotative works of Saryadeva (b. 1191 A.D.), Yallaya 
(1480 A.D.) Nilakantha (1500 A.D.) Raghunatha Raja (1597 
A.D.), Govinda Somayaii and Visnu Sarma and in the Prayoga- 
racanā an anonymous commentary on the Maha-Bhaskarivam. 
We find the commentaries of this abridged work in Malayalam 
and Tamil also. All this speaks of the great popularity of this 
work. 


There are circumstantial evidences to show that Bhaskara I 
had associations with the countries of A$maka and Surastra. 
His commentary on the Aryabhatiya was probably written in 
the city of Valabhiin Surastra. Perhaps Bhaskara I was born 
and educated in A$maka and later on he migrated to Valabhi, 
where he wrote his commentary on the Aryabhatwa or that he 
was a native of Valabhi and got his education in the Aémaka 
country. Perhaps there was a strong school of Astronomy in 
the ASmaka country, which was founded by the followers of 
Aryabhata, so much so that at places, Bhaskara I has also called 
Aryabhata as A$maka. his Aryabhativam bythe name Asmaba- 
Tantra or the Asmakiya ani the followers of Aryabhata as 
Agsmakiyah. This A$maka country or ASmaka Janapada is men- 
tioned in the Buddhist literature also. It was somewhere either 
in the north-west of India, or was situated between the rivers 
Narmada and Godavari. Bhaskara I was evidently a resident 
of the latter ASmaka (which was between the Narmada and 
Godavari). 


Brahamagupta and Bhaskara I were contemporaries. Both 
of them developed their systems in the earlier part of the seventh 
century A.D. (3700 years of Kaliyuga). Brahamasphutasiddhanta 
was written in 628 A.D. and the commentary on the Arva- 
bhatigam by Bhaskara I was compos:d in 629 A. D. Bhaskara 
closely followed Aryabhata, but Brahmagupta had the guts to 
oppose the views expressed by this great master and he not only 
contradicted him at places, but also propounded many new ideas, 
methods of calculation and constants of greater accuracy. 
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The classification of the contents of Astronomy in adhikaras 
appears to be the original concept of Brahmagupta ; this system 
was to some extent adopted in the modern Sétrva-Siddhanta 
in the case of a few chapters. The Vatesvara-Siddhanta by Vates- 
vardcarya (born 802 Saka or 880 A.D. in Anandapura city, 
Pun‘ab, son of Mahadatta) also adopts the terminology: Madhya- 
madhikara, Spastadhikara and Triprasnadhikara. We owe this 
type of caption-nomenclature to Brahmagupta. 


Contents of the Brahmasphutasiddhanta 


Now we shall summarise the contents of the Chapters of 
this great treatise and also enumerate the number of verses in 
each chapter. The author has himself given the total number of 
verses in the Chapter in the ending verse of each chapter. Some- 
times, the verse specifying this number itself is not taken into 
account while giving the total number of verses in that chapter, 
and therefore, there occurs a minor discrepancy in the actual 
number and the number specified by the author himself. The 
following table records both these numbers separately : 


Number of Actual num- 


Chapter Title verses indi- ber of verses 
cated by the 
author 
PURVA-DASADHYAYI (First Ten 
Chapters) 
I Madhyamadhikarah (Madh- 
^  yamagatiradhyayabh) 63 63 
II Spastadhikarah (Sphutagati- 
radhyayah) 67 68 
III Triprasnadhikarah (Tripraé- 
nadhyayah) | 66 66 
IV Candragrahanadhikarah 20 20 
(Candragrahanadhyayah) 
Vs Stiryagrahanadhikarah |. 26 27 
(Arka-grahanam or Ravigra- 
| hanadhyayah) 
VI. Udayastadhikarah 12 13 


(Udayastamayadhyayah) 


XII 


XIII 


XIV 
XV 
XVI 
XVII 


XVIII 
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Candragrngonnatyadhikarah 18 18 
(Candrasrngonnati-adhyayah) 
Candracchayadhikarah 9 9 
(Candracchaya-adhyayah) 

Grahayutyadhikarah 26 26 
(Grahamelanadhyayah) 

Bhagrahayutyadhikarah 70 70 
(Bhagrahayutih-adhyayah) 

Total (of Da$adhyayi) S yif ba 380* 
Tantra-Pariksadhyayah 63  . 63 
(Dusanadhyayah) 

Ganitadhyayah 
Miéraka-vyavaharah 1—16 
Sredhi-vyavaharah 17—20. 
Ksetra-vyavaharah 21—39 
Vrttaksetra-gaņitam 40—43 
Khata-vyavaharah 44—46 
Citi-vyavaharah 47— 
Kakacika-vyavahare 
karanasttre 48—49 
Rasi-vyavaharah 50—51 
Chaya-vyavaharah 52—66 66 66 
Pragnadhyayah 49 48 
(Madhyagatyuttaradhyayah) 
Sphutagatyuttaradhyayah 54 55 
Triprasnottaradhyayah 60 60 
Grahanottaradhyayah 46 47 
Srngonnatyuttaradhyayah 10 10 
Kuttadhyayah 103 102. 

(Kuttakadhyayah) 

Kuttakarah 1—29 
Dhanarna-stinyanam 

samkalanam 30—42 

Ekavarna.samikarana- 
bijam 42—50 


Anekavarna-samikarana- 
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bijam 51—59 
Bhavita-bijam 60—63 
Varga-prakrtih 64—74 
Udaharandni 75—102 
XIX Sańkucchāyaādi'ňanadhyäyah 20 20 
XX Chanda§cityuttaradhyayal 20 19 
XXI Goladhyayah l 70 70 
Samanya-golaprakara- 
nam 1—16 
Jya-prakaranam 17—23 


Sphutagati-vasana 24—30 
Bimba-siadhanam 31—35 


Grahana-vàsani 36—48 
Golabandhàdhika- 
rah 46—70 
XXII = Yantradhyayah 53 57 
XXIII Manadhyayah 12 12 
XXIV"  Saüjnadhyayah 13 13 
Tutal 1016 1022 


In one of the verses, Brahmagupta states that he has composed 
- the treatise containing 1008 verses. Sudhakara Dvivedi has 
given the total as 1021, whereas he says, this number according 
to Brahmagupta’s own statement should be 1020. Tf one de- 


ducts the concluding 12 verses of the Satjtanachyava, the num- 
ter should be 1008. 


Sudhakara Dvivedi, in his addition of the Brahma-sphuta- 
siddhanta (published inthe Pandita, 1991 and 1902) gives asa 
supplement a small treatise of Brahmagupta known as Dhyana” 


grahanopadesüdhyüya or Dhydnagrahanadhikarah which has 72 
verses. 


It would be worthwhile to give here the detailsof the 
Khandakhadyaka also, a book of Brahmagupta about which we 
have spoken so much. The titles to the chapters have not been 
indicated in the Text ; most’ likely they have been assigned by 

the commentator, Prthüdaka Svāmī known as the Khandakha- 


— dyaka-vivaranam ॥ 
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Chapter Title Number of 
verses 
I Tithi-naksatradhikaradhyayah 32 
(On tithis, naksatras etc.) 
II Grahagatyadhyayah 19 


(On the mean and true places 
of 'star' planets) 


ITI - Triprasnadhyayah 16 
(On the three problems relat- 
ing to diurnal motion) 


IV Candragrahanadhyayah 7 
(On lunar eclipses) 


V Suryagrahanadhyayah 6 
| (On solar eclipses) 
VI Udayastadhikarah 7 
(On the rising and setting of 
planets) 
VII Candrasrhgonnatyadhayah 4 


(On the position of the 
Moon's cusps) 


VIII Samagamadhyayah 6 
(On conjunction of planets) 


UTTARA KHANDAKHADYAKA--APPENDIX 


IX Corrections and new methods 14 
X On conjunction of stars and planets 16 
Total 127 


ENEE ARPS oS ate ee 
Bhattotpala, in his commentary on the Khandabhadvaka has 
given several additional verses in the main or proper treatise 
and also in its Uttara portion or the Appendix. P.C. Sengupta’s 
edition (Sanskrit Text 1941) has given at the end of this pub- 
\ication the account of these additional verses. The English : 
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edition (1934) classifies the Utiara-Khandabhedvaka into two 
chapters (which the author calls as Chapters [ and X), the 
Sanskrit edition gives 3 verses in Chapter IX, 21 verses in 
Chapter X and 243 verses in Chapter XI. Of these three 
chapters, the Chapter X has been given the title “Patédhikara”’ 
and Chapter XI the title "Parilebhadhyáya'" by Bhattotpala. 


TABLE 


Arrangement of contents in different treatises 


वाकायला, 


SiSe | SiSi 


| Susi MBh | Msi 


| हि, 


Topic 


4 CONN NR a 


Mean longi- 
tudes of the 
planets LXIII I I LII | 

True longi- | 
tudes of the | 
planets ILXIV II IV Il | "a 11 

Direction, | 
place and 
time IILEV Il HI | IV 

Computation 
of a lunar 


eclipse | IV V | V 


| V,VII | IV,V 
Computation | 
01 a solar 
eclipse 


V,XVI 


< 
< 
:< 


VII VI 
Projection of | | 
an eclipse XVI VI V VIII | 
Conjunction | 
ofa planet | 
with another | | 
planet IX VII VI XI | XII X 
Conjunction | 
ofa planet | | 
with a star X| VIII XII | XIL; XI 
Heliacal ris- | | 
ing of pla- 
nets — 


vi} x| vrl mx IX | VIL 
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Topic BrSpSi| SaSi | MBh | MSs | SiSe | SiSi 
' Moonrise and | 

elevation of 

lunar horns |VIL.XVII X VI jVIL VIII X IX 

Pata XIV XI VII XIII VIII | XII 

Cosmogony | 

and geogra- 

phy XXII XII XVI [1,111 

Astrono. ins- 

truments XXII | XIII IT] XIX | II.xi 

Time reckon- 

ing XXIV | XIV | Li 


Aryabhata and Brahmagupta Controversy 

The scientific Indian astronomy was more or less created by 

Aryabhata I (476 A. D.). It is said that he was the teacher of 
two distinct systems of astronomy, one of which is called the 
audayika system, and the other the ardharatrika system. 
In the first, the astronomical day is taken to begin at sunrise 
at Lanka, and in the other, the same begins at the midnight of 
the same place. In the Khandakhadyaka Brahmagupta gives 
compendious rules for the calculation of longitudes, etc, of 
planets according to the ardharatrika system of Aryabhata I. 
In this connection, he refers to Aryabhata in the following 
words in his Khandakhadyaka : 

Having made obeisance to God Mahadeva, who is the great 
cause of this world’s rise (i. e. creation), existence, and 
destruction, I shall declare the Khandakhadyaka which 
will yield the same results as the great astronomical 
treatise of Aryabhata.? | 

Asin most cases calculation by the great work of Árya- 
abhata, for (the knowledge of time and longitude of 
planets etc. at) marriage, nativity and the like is 
impracticable for common use every day, this smaller 


1. प्रणिपत्य महादेव जगदुत्पत्तिस्थितिप्रलयहेतुम | 
TAM खण्डखायकमाचार्य्याय्येभटतुल्यफलम ॥ 
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treatise (i.e. Khandakhàüdyaka, literally meaning food 
prepared from sugar-candy) is made so as to yield the 
same results as that. 


The mean saturn diminished by 3 seconds, the Sishroceu 
of Mercury diminished by 22 seconds, the mean Mars 
increased by 2 seconds and the mean Jupiter inercased 
by 4 seconds are equal to the respective mean planets 
of Áryabhata's midnight system. 


In the Braéhmasphutasiddhanta, Drahmagupta accepts the 
astronomical day to begin with the sunrise at Lanka, and the 
calculations of days, months, years, Yugas, and Kalpas all begin 
from Caitra Sukla Pratipada (the first tithi of the month Caitra 
in the bright-half of the Moon) and the first day is regarded as 
Sunday. 


Varahamihira in his epicyclic cast to the SüryasiddAünta 
in his Pancasiddhantika adopts the ardharatrika system or the 
system of reckoning days from midnight. The question why 
Brahmagupta who was so bitter an opponent of Aryabhatn I 
in his younger days (628 A.D.) claimbed down to describe and 
teach one of the systems of Aryabhata’s astronomy in his sixty- 
seventh year (665 A.D.) is difficult to explain. In fact so great 
was Aryabhata's reputation and fame that in spite of Brahma- 
gupta’s severe ricticisms of the former in Chapter XI of the 
Brühmasphujasiddhanta, it perhaps was undiminished and it 
was Aryabhata who continued to be universally followed. 


Some authorities have thus expressed the view that to meet 
the popular demand Brahmagupta in the Khandakhadyaka took 
upon himself the task of simplifying Aryabhata’s ardharatrika 
system and in this task he became eminently successful. But it 
has been supposed that in this task he could not be a mere 
simplifier or expounder. 


ग्रायेणाय्येसटेन व्यवहारः प्रतिदिनं यतोऽशाकयः | 
उद्घाइजातकादिघु तत्समफल लघ॒तरोक्ति रतः ॥ 
तिसूभिः शनिशेशीघ्र' द्वार्विशत्या कुनो5विको द्वाभ्याम्‌ | 
RATA जीवो5ड रात्रिकार्ययभट मध्य समाः ॥ 


ee T ८ KFT 1,2,7 
ह. 'घेत्रसितादेरूदयादभानोर्दिनमास वर्षयुगकल्पाः | 


Senet dari समं प्रवृत्तः दिनेऽर्कस्य ॥ — BrSnSi 1.4 
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The minor work of Brahmagupta known as Khandakhadyaka 
has two distinct parts: Khandakhadyvaka proper and the Uttara 
Khandakhadyaka. In the first part the astronomical constants 
are the same as those of Aryabhata's ardharatrika system, but 
the methods of spherical astronomy, calculation of eclipses and 
other topics are almost the same as in tbe Brahmasphutasidd- 
hanta. The corrections for parallax in calculating a solar eclipse 
is here an important illustration. 


In the Uttarakhandakhadvaka, Brahmagupta gives correc- 
tions to the Khandakhddvaka proper. In it are to be found the 
neat and original methods of interpolation and correction to the 
longitudes of the aphelia, as also to the dimensions to the 
epicycles of apsis of the Sun and the Moon? while a few addi- 
tional chapters supply what else is necessary to the first seven 
chapters of the first part, to make the whole a complete treatise 
on Indian scientific astronomy. It was perhaps through the in- 
fluence of this supplementary part of the Khandakhadvaka that 
Brahmagupta’s great work, the Brahmasphutasiddhanta came to 
be valued among a distinct school of Indian astronomers. For 
long in this country India, this Siddhanta of Brahmagupta has 
been forming the basis for the calculation of almanacs by astro- 
nomers of the orthodox school of Rajasthan, Bombay and others. 


We might at this stage take up the question: Was 
Aryabhata the author of two distinct systems of astronomy ? 
Undoubtedly he was. Several authors have written on this 
subject. I may specially mention the name of Prabodha 
Chandra Sengupta (Journal of the Department of Letters, 
Calcutta University, vol. XVIII; Bulletin, Calcutta Mathemati- 
cal Society, vol. XXII. Nos. 2 and 3), The reasons advanced by 
him may be restated in slight details thus. In his Brühma- 


1. व्यासार्थन विभक्ता दृगृगतिजीवा चतुगु'णा लब्धम्‌ | 
लम्बननाडयः पञ्चदश गुणितया त्रिज्यया भक्ता ॥ 
दक्चतेपज्या भुव्त्यन्तरा हता लब्वमवनतिभँवति | 
रफुख्योजनकर्णाभ्या भू-यासेन च विना स्पष्टे ॥ 
आयेभटेनास्मिन्‌ सति लघुनि किमर्थ महत्‌ ad कर्म | 
गणिताज्ञानाज्‌ जाडथ' विजानता यदि ततः सुतराम्‌ ॥ 


—BrSpSi, XI. 23-25, also KK. V. 
2, See UKK, 9, 
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sphutasiddhanta, Brahmagupta thus speaks of the two works of 
Aryabhata: 


As in both the works the number of the Sun's revolutions 
is spoken of as 432,000 years, their phnetary cycle is 
clear, 1. €., of 4,320,000 years. Why then is there 
difference of 300 civil days in the same cycle. of the 
two books ?! 


Again, he says: 


In 14,400 years elapsed of the Mahayuga, there is produced 


a difference of one day in the audayiba and ardhardt- 
rika systems.” 


Varahamihira in the Pajicasiddhantika writes- 


Aryabhata maintains that the beginning of the day is to 
be reckoned from midnight at Lanka: and the same teacher 
again says that the day begins from sunrise at Lanka. १ 
Thus from the writingsof Brahmagupta and Varahamihira. it 
is clear that Aryabhata I was the author of both the audayika 
and ardharatriba systems of astronomy. In  Varaühamihira's 
verse the phrase sa eva ( एव), meaning “he undoubtedly" is of 
speeial significance. It removes the least doubt as to Arya- 
bhata's authorship of both these systems. The audayiba and 
ardhardtrika astronomical constants are respectively to be found 
from the Aryabhatiya and may be deduced from the Khanda- 
khadyaka as well. The following is the comparative view of the 


constants of Varahamihira and of the present day Sirya- 
siddhanta. 


TABLE I : 


Planetary revolutions in a mahayuga of 4,320,000 years, 
according to various authorities. 


l. युगरविभगणाः रव्युध्ति यत्‌ प्रोक्तं तत्‌ तयोयु'गं स्पष्टम्‌ | 
त्रिशती रश्युदयानां तदन्तरं हेतुना केन ॥ 


2, अधिकः रातश्चतुर्भिवै सहस vagin: 
झुगयातेदिनवारान्तर मौदयिकाथे राधिकयो; ॥ 


3. जङ्काड रात्रसमये दिनप्वृत्तिं जगाद चायैभटः | 
भूयः स एव सर्योदयात्‌ प्रभृत्याइ लङ्कायाम्‌ ॥ 


—BrSpSi XI. 13 


won PSH, XV. 20 
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€——Ó—ÁÁáá EE ER ECC त सि तम सित DEED EM CEDE 
Planet BrSpSi Aryabhatıya Khanda- Varaha- Later or 
bhüdyaba | Sürya- modern 
siddhanta Óurva- 
(175! siddhanta 


Vra FR amas ameta Pee Poner duum 
GEL uum Be SOT Milan egre sema; प) greens AP erent eer se म त विग काला EE OR terum ARR 


Moon 57,753,300 57,753,336 57,753,336 57,753,336 57,753,336 
Sun 4,320,000 4,320,000 4,320,000 4,320,000 3,320,000 
Mars 2,296,828.522 2,296,824 2,296,824 2,296,824 2,296,832 
Jupiter 364,226.455 364,224 364,220 ३64,220 364,220 
Saturn 146,567.298 146,564 146,564 146564 145,568 


Moon’s 
apogee — 488,219 488,219 488,219 488,203 


Venus 7,022,389.492 7,622,338 7,022,388 7,022,388 7,022,376 
Mercury 17,936,998.984 17,937,020 17937,000 17,937,000 17,937.060 
Moon's 

nodes 232,311.168 232,220 | 232226 232,220 232,238 


TABLE II 
Longitudes of the apogees of the orbits of Planets 


Aryabhativa Khanda- Varaha Modern 


Planets Rhadyaka |^ Sürya-sid- Surya-siddh- 
dhànta. anta 
Sun 78? 80° 80° 77° 07: 
Mercury 210° 220° 220° 220° 267. 
Venus 90° 80° 80° 79° 49 
Mars 118° 110° 110° 130° 00’ 
Jupiter 180° 160° 160° 171° 16’ 
Saturn 236° 240° 240° 236° 377 
TABLE III 


Dimensions of the epicycles of Apsis 


Planets. Arybhativa r handa- Varāha. Modern 


dyaka Sürya- Str Yar 
Sata siddhantae — siddhanta siddhanta 
Sun 137-30” 14° 14° 13-14 
Moon 31^-30' 31° 31° 313°-32° 
Mercury 224 -31॥$ - 28° 28° 28°-30° 
Venus _ 9०-18” 14 14 11°12 
Mars $3 -81° 70° 70° 72°-75° 
Jupiter 911361? 32° 32° 32°-33° 


Saturn 404-584 60° 60° 48 -49° 
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Table IV 
Dimensions of the Sighra epicycles (i.e. conjunctions) 
Planet Axyabhatwa Khanda- Varsha Modern 
Khadyaka Sürya- Sirya- 
siddhanta siddhanta 
Saturn 36} - 40 40° 40° 39°- 40° 
Jupiter 671°- 72? 72? 72? 70°- 72° 
Mars 2294 °-2393° 234 234° 232 -235° 
Venus 2561-2651? 260° 260° 262-262" 
Mercury 13021?-1391? 132° 132? 132-133" 
Table V 


Longitudes of the nodes of the orbits of planets 
Planets — Aryabhativa Khanda- Varsha Modern 


khadvaka Sürya- Sürya- 
siddhànta siddhnta siddhanta 


Saturn 40 . 40° Not stated Have to be 
Jupiter 20 20° in the calculated 
Mars 80° 80° Text from the 
Vents 60° 60° data of the 
Mercury 100° 100° text 

Table VI 


Orbital inclinations (geocentric) to the ecliptic 


Planets Aryabhatya Khanda- Vartha Modern 


Rhadyaka | Stirya- Sürya- 
n siddhanta siddhanta 
Mars 90’ 90’ 10’ 90’ 
Mercury 120’ 120° 135’ 120’ 
Jupiter 60’ 60’ 101' 60' 
Venus 120' 120’ 101” 120 


Saturn 120' 120 | 135’ 100’ 


The Mahabhaskariya of Bhaskara I (522 A. D.) contains 
a passage which corroborates the fact that Aryabhata I was the 
author of both the audayika and the ardharatrika systems of 
Indian Astronomy. According to Prthudakasvamin, whose 
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commentary on the Brahmasphutasiddhanta we have the 
privilege of presenting to the public, it is clear that in certain 
respects Bhaskara and others may be wrong but the Aryabhata’s 
authenticity cannot be questioned. Prthudakasvamin while 
commenting on the Brahmasphutasiddhanta, XI. 26 writes: 


Such a mistake may have been made by Bhaskara and 
others; they have not understood his (Aryabhata’s) 
intention. 


The passage in the Mahabhaskaria giving constants of the 
ardhardtrika system runs as follows (we are giving the translation 
from Kripa Shankar Shukla’s edition on the Mahabhaskariva) : 


The astronomical processes which have been set forth 
above come under the sunrise day - reckoning (audayika 
system). In the midnight day-reckoning (ardhardtrika 
system) too, all this is found to occur: the difference that 
exists is being stated (below). ! 


The next fourteen stanzas relate to the midnight day- 
reckoning of Aryabhata I. 


(1) Civil days and omitted lunar days ina yuga and 
revolution numbers of Mercury and Jupiter are thus 
given : 

(To get the corresponding elements of the midnight 
day-reckoning) add 300 to the number of civil days Gn 
a yuga) and subtract the same (number) from the number, 
of omitted lunar days (in a yuga); and from the revolution 
numbers of (the sghrocca of) Mercury and Jupiter 
subtract 20 and 4 respectively, ? 


Thus according to the midnight day-reckoning, we get 


civil days in a Yuga = 1,577,917,800 
omitted lunar days ina yuga = 25,082,280 
revolution number of the sighrocca of 

‘Mercury = 17,937,000 
revolution number of Jupiter == 364,220 


1. निबम्धः कमेणां प्रोम्तो योध्सावौदयिको बिधिः । 

Seay त्वयं पर्वा यो विशेषः स Head ॥ —MBh. VII. 21 
2. Bad भूदिने क्षेप्या ह यवमेभ्यो विशोध्यते | 

s शुवोर्भगणेभ्योऽपि विंशतिश्च ततोऽब्धयः ॥ —MBh, VII. 22 
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(ii) Diameters of the Earth, the Sun and the Moon are 


thus given : 

(In the midnight day-reckoning) the diameter of 
the Earth is (stated to te) 1,600 yojanas; of the Sun 
6,480 (yojanas) and of the Moon, 480 (yojanas)'. 


- (ii) Mean distances of the Sun and the Moon are as 


(iv) 


(v) 


(vi) 


follows : 


The (mean) distance of the Sun is stated to be 689,358 
(yojanas), and of the Moon 51,566 (yojanas).? 


Longitudes of the apogees of the planets are as follows: 
160, 80, 240, 110, and 220 are in degrees the longitudes 
of the apogees of Jupiter, Venus Saturn, Mars and 
Mercury respectively. 


Manda and Sighra epicycles of the planets are as 
tollows : 


The Manda epicycles ( of the same planets ) are 32, 14, 
60, 70, and 28 (degrees) respectively; and the Sighra 
epicycles are 72, 260, 40, 234, and 132 (degrees ) 
respectively. The Sun’s apogee and epicycle are the 
same as those of Venus (i. e. 80° and 14? respectively). 
The Moon’s epicycle in the midnight day-reckoning is 
stated to: be 31 (degrees). * 

The positions of the so called manda and Sighra pàtas 
of the planets are given below: 


( The following directions for) the degrees of the 
(manda and sighra) patas of the planets as devised 


` अष्टिशशतयुणा व्यासो योजनानां भुवो रतेः | 


खाष्टाब्ध्यङ्घानि शीतांशोः शून्यवस्वन्धयस्तथा ॥ i —23 
. वस्विन्द्रिय गुणच्छिद्रवस्वज्ञानि विभात्रसोः | 

अङ्गाङ्गेष्वेक भूतानि चन्द्रकणंः प्रकीर्तितः ॥ —24 
. अशिरष्टो जिनारुद्रा. विंशतिदंधधिकाः क्रमात्‌ | 

दशध्ना गुरुशुक्राकि भौमज्ञांशाः स्वमन्दजाः n —25 
* मग्दवृत्तानि दार्मिशन्मनवः षष्टिरेव च | m 

खाद्रयो वसुदसाः स्युः शोप्रवृत्तान्यय क्रमात्‌ ॥ | —26 


दयद्र्यः खाङ्गनेत्राणि खाब्धयो५ब्थ्यस्निदरस्रकाः | 


दयस्नीन्दवो रवेमेन्दं शुक्रव द्‌ वृत्तमेव n | 
TAT स्वेरात्रे विधीयते | | — MBh, VII 26-28 (i) 


0 
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(under the midnight day-reckoning) should be 
noted carefully by learned scholars : 


Add 180° to the longitudes of the mandoccas 
(apogees) apd &ghroccas of Mercury and Venus, and 
subtract 3 signs from the mandoccas (apogees) and 
fighroccas of the remaining planets. Then are 
obtained the longitudes of the manda and sighra pitas 
of the planets. (Also) add 2 degrees to the longitudes 
of the manda pitas and $ghroccas of Venus, Saturn 
and Jupiter, and 14 degrees to those of Mars and 
Mercury. (It should be noted that) the &ghra pitas 
have been stated for all the planets excepting Mercury. 
(Mercury does not have a sighra pata) 


That is to say, the longitudes of the manda patas of Mars 
Mercury. Jupiter, Venus, and Saturn are 21.5, 41.5. 72, 262 and 
152 degrees respectively; and the longitudes of the sighra patas of 
Mars, Jupiter. Venus and Saturn åre (sighrocca--88.5°), (ssghrocca 
—88°), (&ghrocca--182^) and (sighrocca — 88") respectively. 


(vii) A rule for finding the celestial latitude of a planet is 
as follows : 


(From the longitude of a planet severally) subtract the 
longitudes of its (manda and sighra) patas and there- 
from calculate (as usual) the corresponding celestial 
latitude of that planet. Add them or take their differ- 
ence according as they are of like or unlike directions. 
Then is obtained the true celestial latitude of that 
particular planet. The true celestial latitude of any 
other planet is also obtained in the same way. The 
remaining (astronomical) determinations are the same 
as stated before. This allisin brief the difference of 
the other tantra (embodying the midnight day-reckon- 


1. पातभागाश्च विज्ञेयाः पण्डितेः परिकल्पिताः N —28 
मन्द शीघ्रोच्चयोः क्षेप्यं चक्रार्थं बुधशुक्रयोः | 
राशित्रयं तु शेषाणां पात्यते पातसिद्भये ॥ —29 
शुक्राकिदेव पूज्यानां भागो द्वावेव संयुतौ | 
मन्दपाताच्च शीघ्रोच्चात्‌ सार्धाशस्तु कुजब्नयोः ॥ —30 


विबुधानां च सर्वेषां शीघ्रपाताः प्रकीतिताः | MBh. VII. 28 (ii) 31 0) 
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ing of Aryabhata 1). 
(viii) A rule for finding the longitude of the true mean planct 
according to midnight-day reckoning is as follows : 
Apply half the Sighraphala and (then) half the 
mandaphala to the longitude of the planet's own 
mandocca (reversely). 


From the resulting longitude of the planet's mandocca cal- 
culate the (mandaphala and apply it to mean longitude of the 
planet: the resulting longitude of planet is stated to be) the 
true-mean longitude of the planet. This is stated to be another 
difference (of the midnight day-reckoning) ? 


(ix) Length of the circle ot the sky and derivation of the 
lengths of the orbits of the planets are given as 
follows : 


Multiply the revolutions of the Moon (in a yuga) by 
3, 240,000 and then discard the zero in the unit's place : 
(thisis the length of the circle of the sky in terms of 
yojanas). (Severally) divide that by the revolutions of the 
planets Gn a yuga): thus are obtained the lengths of the 
orbits of the respective planets in terms of yojanas.? 


From these stanzas (from 20-35), it is evident that one yojana 
of the sunrise day-reckoning is one and a half times that of the 
midnight day-reckoning. 


Now from stanza 22, it appears that 300 is to be added to 
the number of civil days in a Mahayuga. According to the 
Arvabhatiya. the number of civil daysin this cycle is 1,577,917, 
500, which increased by 300, becomes 1,577,917,800, the number of 


1. शोधयित्वा क्रमात्‌ पातान्‌ विज्ञेपांशान्‌ प्रसावयेत्‌ | —31 
योगविश्लेषनिष्पत्तिरेकानेकस्वदिग्वशात्‌ | 
विक्षेपः स स्फुटो dep महस्येकस्य कीर्तितः ॥ —32 
'अन्यस्याप्येवमेव स्याच्छेषाः प्रागुक्त Sus: | 
` एतत्सव समासेन तन्ताम्तरमुद्राहृतम्‌ ॥ —MBh. VII. 31 01)-33 
2. शीघ्रमम्दोच्चचापा संस्कृता त्‌ स्वीयमन्दतः | 
स्फुटमध्यमद्दाः स ६ विशेषः परिकीर्तितः ॥ —MBh. VII. 34 
वेदाश्विरामगुणितान्य युताइतानि । ` | 
चन्द्रस्य शून्यर'द्वेतान्यय मण्डलानि ॥ 
रु ¦ : स्वैहतानि भगणेः क्रमशो शहाणां। | | 
o कक्ष्या भवन्ति खलु योजमानदृष्ट्या ॥ —~MBh. VII. 35 


Go 
+ 
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civil days in a Mahdyuga according to Brahmagupta as referred 


to in the Khandakhadvyaka. 


Again, the same stanza tells us to subtract 20 and 4 respec- 
tively from the revolutions of Mercury and Jupiter, and we arrive 
at the figures 17,937,000 and 364, 220, which are the revolutions 
of Mercury and Jupiter in a Mahayuga according to Brahma- 
gupta as given in the Khandakhadyaka. 


Again we can compare the figures for the diameters of 
the Earth, the Sun and the Moon given in the Mahabhaskariva, 
in the present day Sürya-siddhànta and the Arvabhativa. 


Diameter Mahabhaskariva Modern. Aryabhahya 
of Sdrya-siddhaénta 

Earth 1,600 yojanas 1,600 yojanas 1,050, yojanas 

Sun 6,480 6,500 4,410 

Moon 480 480 315 


Then in stanza 24, we are given the distances of the Sun and 
the Moon as 689, 358 and 51, 566 yojanas respectively. The 
same figures are worked out by Lalla according to the 
Aryabhatiyva and quoted in the Sisyadhwrddhida (IV 3.4) and they 
come to be 459,585 and 34,377. 


The stanza 25 states the longitudes of the aphelia of planets 
these figures tally with the corresponding figures given by Brah- 
magupta in the Khandakhddyaka : 

Longitude of aphelion of Jupiter 1605 of Venus 80°, of 

Saturn 240°, of Mars 110° and of Mercury 220°. 

Similarly the stanza 26 gives the peripheries of planets’ 
epicycle of apsis which also is in concordance with the values 
given by Brahmagupta : 

Periphery of epicycle of apsis of Jupiter 32°, of Venus 
14°, of Saturn 60°, of Mars 70? and of Merury 28°. 

In the stanza 27 of the Mahaübhaskaviya, we have the 
dimensions of the epicycles of conjunction for planets; these 
figures are also the same as given by Brahmagupta : 

Epicycles of con‘uction for Jupiter 72°, for Venus 260°, 
for Saturn 40°, for Mars 234° and for Mercury 132°. 

In the stanza 28, we have the Sun’s epicycle having a 
periphery of 14° and the Moon’s epicycle 31°; the longitudes of 
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the nodes of the planets to be the same asin the Aryabhatiya. 


All these are the same as given by Brahmagupta in the Khanda- 
khadyaka. 


In the stanza 33 we have rules for finding the geocentric 
longitudes of planets which may be taken to be the same as in 
the Khandabhadyabal; compare these values with those in the 
Sarvasiddhanta of Varahamihira in the Paficasiddhintika, XVII. 
6, but slight different from the Aryabhatiya.? 


The last stanza of the Mahabhaskariva (35) gives the dimen- 
sions in yojanas of the orbits of planets ; these are the same as in 
the modern S$uryasiddhàanta. 


Thus we find a great semblance in the constants as given by 
the Mahabhàskaraya of Bhaskara I, of the Stryasiddhanta as 
given by the Paficasiddhantika and understood by Varahamihira, 
and also the constants as given by Brahmagupta in his treatises, 
specially the Khandakbhadyaka. It must not be forgotten that 
the same Áryabhata I who isthe celeberated author of the 
Arvabhajiya is also the author of another treatise very often 
referred to as the T'antra. | 


Ishallquote Prabodha Chandra Sengupta in connection 
with these similarities, and the great influence of Áryabhata on 
Indian Astronomy. He writes in his Introduction to the 
Khandakhadvaka as follows : 


We have shown that there is much resemblance in the 
constants between the Süryasiddhünta of Varsha and 
the Khandakhddyaka and for the matter of that with 
the Tantrantara of AryabhataI. In my papers “Arya- 
bhata and Aryabhafa’s Lost Work", I have establish- 
ed the fact that the Süryasiddhünta as it existed 
before the time of Vardha, was made more accurate 
by him by borrowing the constants from Aryabhata's 
ardhardtrika system. That there was a Survasiddhanta 


१. शीघ्रफलाड मध्ये MARATE च MAARA | | 
सकले मध्ये स्पष्टः शीघ्र मध्योनकं केन्द्रस्‌ ॥ . — KK. II. 18 
२. मन्दोच्चाच्छीधोच्चादधरराधनं Teg मन्देषु । | 
मन्दरोच्चात्सफुट मध्याशशीघ्रोच्चाच्च स्फुटा Wem: ॥ 
शीघ्रोच्वादर्थोनं कतेव्यसृणं धनं स्वमन्दोच्चे | 
स्फुटमध्यौ तु wa सिद्धान्मन्दात्स्फुटौ भवतः ॥ —Arya. III. 23-24 
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before the time of Varáha, is seen from Section 6 of 
the Table on page xii given before. This point is made 
clear from another consideration, viz., the star table 
in the modern Saryasiddhanta, which unmistakably 
points to the conclusion that the longitudes of some 
stars, e.g. Spica etc., correspond to a time much ante- 
rior to that of Aryabhata I. The great fame of Arya- 
bhata I induced Varaha, the first maker of a neo-Sürya- 
siddhanta to use the elements of Aryabhata’s ardha- 
rütriba system to supplant the older materials in it. 

No wonder: therefore, that there is an opinion in 

favour of the hypothesis that Aryabhata I was the 

author of the Survasiddhdnta. If there were a shadow 

of truth in it, Varsha would have admitted it. Albe- 

runi indeed says that the Süvyasiddhanta was compos- 

ed by Lata (Alberuni’s India, translated by Sachau, 

Vol. 1.9. 153). We now know that this Lata or Lata" 

deva was one of the first pupils of Aryabhata I. He 

was the expounder of the Romaka and Pauli$a Siddhantas 
as we learn from Varahamihira’s Paficasiddhantiba, 

(1.3). As Alberuni's statement is not corroborated by 

Varaha, we are not inclined to take it as correct. None 

of the earlier writers suggest that the Sūryasiddhānta 

was in any way modified or changed by Arya- 

bhata I. 


It has now been established beyond doubt that the 
same Aryabhata was the author of the Aryabhatwa and 
another Tantra which is now lost. There is reason in 
support of hypothesis that this Tantra itself was the 
first work of Aryabhata I and that the Aryabhativa was 
the second work from the order in which Varaha 
mentions them in the Stanza quoted earlier. If this 
hypothesis be true, the stanza in the Aryabhapiya’, 


which was translated by me as: 

“Now when sixty times sixty years and three quarter 
yugas also have elapsed. twenty increased by three 
years have elapsed since my birth." 


" 


1. पष्टयब्दानां षष्टियंदा न्यतीताजयश्व युगपादा: | 
च्यधिका विंशतिरब्दास्तदेद्द मम जन्मनोंडतीता: N —Arya. III. 10. 
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should now be translated thus : 

"In this Mahayuga when sixty times sixty years and 
three quarter yugas also had passed, twenty increased 
by three years had elapsed since my birth." 


Now Bhaskara I the author of the Mahabhasbaraya and the 
Lasubhaskariva, wrote a commentary on the Aryabhafiya. The 
author commenting on this stanza observes that : 


“Or this was addressed by Aryabhata when expound- 
ing the science to Pandurangasvamin, Latadeva 
Nihéanku and other pupils.’ 


This direct pupil of Aryabhata I also says that this stanza 
does not show that the Áryabhàtwa was composed when Arya" 
bhata I was only 23 years old. but refers to the time when he 
probably began his career as a teacher of Astronomy. 


Senagupta out of his discussion concludes that we are not 
justified in accepting that the Aryabhatiya was composed when 
Aryabhata was only 23 years of age. This treatise as it exists in 
the present form must have been the composition of a mature 
age; it is a treatise highly finished in form; the date mentioned in 
this great work refers to a date when its author became a 
reputed guru or teacher. 


*. 
H 


Alberuni and Brahmagupia 


Dr. E.C. Sachau in his translation ot Alberuni's India (vol. 
TT. p. 304) speaks of Brahmagupta in the following words: 


Brahmagupta holds a remarkable place in the history 
of Eastern civilization, It was he who taught the 
Arabs astronomy before they became acquainted with 
Ptolemy; for the famous Sindhind of Arabian litera- 
ture, frequently mentioned but not yet brought to 
light, is a translation of his Brahmasiddhanta: and the 
only other book on Indian astronomy, called Atarkand 


which they knew, was a translation of his Khanda" 
khadyaka 


Brahmagupta, the celebrated author of the Brahmasphuta- 
siddhanta, has another great work as we have said before to his 


credit which goes by the name Khandakhadvaka. This has 


1. p शास्त्रव्याख्यांन समये वा पाण्डुरङ्गस्वामिलाटदेवनिःराङ कुप्रभतिग्थः 
ara | 
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already been said that perhaps to meet the popular demand, 
Brahmagupta in this treatise took upon himself the task of sim- 
plifying Aryabhata’s ardharatrika system or the system of 
midnight day reckoning. Alberuni, the author of the Indika has 
made several references or quotations from the Khandakhadvaka 
proper and also its supplement, known as Uttara-Khanda- 


bhadyaba. 


(a) Thereis a reference to the accepted circumference of 
the Earth, as given in the Khandakhddyaka (Sachau's 
Alberuni, Vol. I,p. 312) 


Multiply the difference in longitude (from Ujjayini) by 
the (mean) daily motion of a planet (in minutes) and 
divide by 4,800; apply the quotient taken as minutes 
negatively in places east of the meridian line of Ujja- 
yini and positively in places lying west! 


(b) The rules for finding the ahargana as given in the 
Khandakhadyaka in I. 35 (Sachau’s Alberuni, Vol, 
IT, 46-47), to which Dr. Schram adds a valuable anno- 
tation. the constants being taken fromthe later 
Paulisa Tantra as known to Bhattotpala. This Pauliía 
astronomy is derived from Aryabhata I's ardharatrika 
system.” 


(c) A quotation from the Uttara Khandakhadvaka 
(Sachau’s Alberuni, Vol. IT, pp. 84-86) which Sengupta 
has given in his translation, Chapter X. pp. 148-152. 


(d) A quotation also probably from the Uttara Khandakha- 
dyaba (Sachau's Alberuni, Vol. IT. p. 87). These stanzas 
are found in the Brahmasphutasiddhanta, XIV, 47-52, 
also quoted by Bhattotpala as occurring inthe Brahma 
Siddhanta in his commentary on the Brhat-Samhita, 
IV,7. The manuscripts which Sengupta used did not 
show them as occurring in the Uttara Khandabhadyaha. 
These relate to the dimensions of the naksatras as seen, 
as distinguished from the same as calculated. 


1. उज्जयिनी-याम्योत्तर-रेखायाः प्रागुणं धनं पश्चात्‌ | 
देशान्तर भुक्तिवधात्‌ ख खाध्वेदेः कलाबाप्तम्‌ N 


2, - KK, Pt, B. Misra’s edition, p. 145. 


za KK. I. 15. 
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(e) Two quotations from the Uttara Khandakhadyaka rel- 


ating to the celestial co-ordinates of Canopus and Sirius 
(Sachaus Alberuni, Vol. IL p. 91). Present manus- 
cripts do not show these stanzas, which are probably 
the same as stanzas 35-36 and 40 of Chapter X of the 
Brühmasphujasiddhànta. 


(£) Two quotations from the Khandakhidyaka proper as 


alleged by Alberuni (Sachau's Alberuni, Vo.II, p. 116). 
According to Amaraja, the first is a couple of stanzas of 
which the author is Bhattotpala and not Brahmagupa. 
The second quotation cannot be traced. These relate to 
finding the possibility of an eclipse whether of the Sun 
or of the Moon. 


(g) Two quotations from the Khandakhadyaka proper as 


asserted by Alberuni (Sachau's Alberuni, Vol. II. p. 
119). These relate to finding the Lords of the year and 
ofthe month. According to Amaraja the tules in 
question were given by Bhattotpala and not by Brah- 
magupta. Prthüdaka in his commentary on the first 
chapter at its concluding portion says ; 

“In this work the Khandakhadyaka, the teacher 


(Brahmagupta) has not given the rules for finding 
the Lords of the year and the month!," 


1. sass खण्डखाचके वर्षाधिपमासाधिपा नयनमाचाय्येंण नाभिहितम्‌ | 


Reference 
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Chapter IV 
Brahmagupta’s Originality 
in the Khandakhadyaka 


Sengupta in his Indroduction to the Commentary of the 
Khandakhadyaka has discussed this point. We shall reproduce 
here some of the points mentioned by him. 


Brahmagupta's Khandakhadyaka 

(i) Brahmagupta does not accept the system of Aryabhata 

but has simplified it in the Khandakhadyaka proper ; and here 
he has given the system which he thinks to be correct 


Uttar Khanda Khadyaka 


(ii) In the Uttara-Khangdakhadyaka, he has further correc- 
ted some of his results, given earlier in the Khandakhadyaka 
proper. In the proper Khandakhadyaka, Brahmagupta assignes 
to the longitude of the Sun's apogee the value 80°, whereas in 
the Uttara text he corrects it to 77° (UKK. 4): 


As the process of finding the apparent placesof planets 
as given by Aryabhata does not make them agree with 
observation, 1 shall, therefore, speak of this process. 
Of the Sun the apogee is at two signs and seventeen 
degrees (2signs 17°=60 plus 17 degrees=77°)2 
Compare this with the value given in the Khandakhadyaka 
proper (1.13) : 
The longitude of the Sun’s apogee is 80° [KK.I,13] (The 
Sun’s apogee is 80° or two signs plus 20 degrees) inocco means 


1. न स्फुटमाग्यसटोक्तँ स्पष्टीकरणं यतस्ततो qul d | l 
भानुमती मन्दोच्चं राशिदब्ंशकाश्व सप्तदश ॥ | UKK.IX 4 
2. भागाशीतिरिनोच्वं शशिनः पादोनक्कत शरकृतोनाद्‌ | 
भगणादि डिंचिरदेवेसुनव यम नव gÀ: सकलम ॥ KK. I, 13 
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mandocca of the Sun). The value given in the Paficasiddhün- 
tika, IX.7-8) is also the same. 


Let us compare it with the present value. According to 
the astronomical constants as given in the Conn. des Temps., the 
longitude of the Sun's apogee in 499 A.D. (i.e. 1,400 years before 
1900 A.D.) was 


—77? 1919.44" according to Conn.des Temps’ 
equation. 


—76° 40'37.22" according to Newcomb's equation. 


The mean of these two values is very nearly 77? as given 
by Brahmagupta in the Uttaratext. Thus the value given by 
Brahmagupta is more correct than the value given by Aryabhata, 
The Arvabhativa gives the value 78° which is less correct. 


Brahmagupta more correct than Aryabhafa 


(iii) Brahmagupta detected that Aryabhata had made the 
Moon’s apogee quicker and nodes slower, than they really are, 
In both the cases, Brahmagupta made rather an over-correction. 
We shall give the extract from Uttara-Khandakhadvaka in this 
connection : 


Multiply the ahargana by 110, increase the product 
by 511 and divide by 30, 31; subtract the result taken 


as revolutions, etc., from the mean Moon; the final 
result is the Moon’s apogee. 


Evidently Brahmagupta assumes that the anomalistic 
month=3031/110 days, This convergent to the anomalistic 
month was known to the author of the Vusistha Siddhanta as 
summarised in the Paficasiddhantiba? (11-2-6). 


According to Brahmagupta the length of the anomalistic 
month. 


= 1562236450000-— 4320000000 days. ( BrSpSi. 1.15,16,18 
57753300000— 488105858 and 20) 
= 27.55454641 days which isfor 1900 A.D. 
= 27.5545502 days according to Radau, | 
= 27.554602 according to the Aryabhatiya. 


l. दू गणात ख रुद्र गुणिता द्‌ भवशरथुक्ताच्छशित्रिखाग्नि हृतात | 
.. भ्ताणादि फलं शोष्यगधमचन्द्राच्छशाङ्गोच्चम्‌ N (UKK. IX. 5) 
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Here also Brahmagupta is more accurate. 


Again, the length of the sidereal period of the Moon’s 
apogee 


ll 


1577918450000 days 


488105858 
3292.732048 days. 


Aryabhata’s value of the same is 3231.987844 days, and the 
modern value is 3232.3754 days. Hence Brahmagupta’s result 
is by 0.3566 of a day out, while Aryabhata’s is by 0.3876 of a 
day in. 


Further in the  Uttara-Khandabhàdyaba(TX.10) we 
have: Deduct 3544 from the ahargana, divide the 
remainder by 6792 ; subtract the quotient that is 
obtained in revolutions etc. from the circle : the 
result isthe longitude of the ascending 1002." (IX.10) 


Here Brahmagupta gives the approximate period of the 
sidereal revolution of the Moon’s node to be=6792 days. This 
" according to his Brahmasphutasiddhanta=1577916450000 days 

232311168 

= 6792.25396 days, which according to Lockyer would be 
6793.39108 days and according to the Khandakhadyaka proper 
is 6794.75083 days. Hence Brahmagupta's attempt to correction 
makes the node quicker than it actually is. 


Brakmagupta corrects Mars’s Aphelion Point 


(iv) Again Brahmagupta states that the longitude of Mars’s 
aphelion should be increased by 17° and that of Jupiter by 10°. 
Evidently here too, Brahmagupta is more correct than Aryabhata. 
The passage in the Uttara Khandakhadyaka is as follows in this 
connection : 


Of Mars the apogee (the aphelion point) is to be 
increased by 17°, that of Jupiter by 10°; from the 
f&ghra of Venus 74 are to be subtracted; Saturn's 
equation of apsis should be decreased by its one-fifth ; 
the sighra equation of Mercury should be increased by 


1. साड कृतेषु गुणोनादहर्गणाद्‌ द्विनवमुनि-रसेभबतात्‌ | 
` यन्मण्डलादि wed चक्रात्‌ संशोध्य तत्‌ पातः dl '- —UKK.1X 10 
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one-sixteenth.! 


This stanza says that in 499 A.D., Mars's aphelion point 
had a longitude of 127°; of Jupiter the longitude of the aphelion 
was 1709. ( K K.II. 65) 


According to Newcomb's rule, the longitude of the aphelion 
point of Mars in 499 A. D. works out to have been == 1282812". 
According to the Conn. des. Temps’ rule, the same was 128°27'51"", 
Hence Brahmagupta's determination of Mars's aphelion is correct 
within 1930' and is therefore, quite satisfactory. According to 
the Khandakhadvaka proper it was 110°, and according to the 
Aryabhatiya 118°. 


Of planets, beginning with Mars, the degrees of longitude 
ofthe apogees are respectively 11, 22, 16, 8 and 24, each multiplied 
by 10. (KK II. 6) 


Thus the longitudes of apogees of Mars = 110 (3 signs 20°); 
of Mercury = 220° (7 signs 10°) ; of Jupiter = 160° (5 signs 10"); 
of Venus = 80° (2 signs 20°) and of Saturn = 240" (8 signs). 
Compare these values with those given in the Paricasiddhantika 
XVII. 2 (the Sürya-sidáhanta). 


Again according to this stanza Jupiter's aphelion had a 
longitude of 170^ in 499 A.D. 


According to Conn. des. Temps’ rule the same was 170725". 
Thus here too, Brahmagupta is very accurate. According to 
the Khandakhadyaka proper, Jupiter’s aphelion had a longitude 


of 160° (KK. 11.6) and according to the Arvabhativa, the value 
was 180°. 


Brahmagupta First to Use Second Differences 


All these illustrations reproduced here very well establish 

the. point that the great Indian astronomers from Aryabhata I 

to Brahmagupta were aware of the methods of separating the 

two distinct planetary inequalities, viz, that of the apsis and 

of conjunction in the cases of the five ‘star’ planets (PSi. Intro- 

duction Lii) In the Khandakhadyaka, Brahmagupta having 

given the “sines” and the equations of the Sun and the Moon 

1. सप्तदशांशेरधिकं भौमस्योच्चं गुरोदशमिरशोः | 

सितशीघ्रात्‌ कृतमुनयो लिप्ताः शोध्याः रानेः फलं मान्धम्‌।। | 

cate शेभ्र यं घोडशभागाधिक बुधस्य फलम्‌ || | —UKK.IX. 11 

2. मन्दांशा दशशुणिता-रुद्रा द्वियमाश्च पोडशाष्टजिनाः | —KK. II. 6 
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ét the interval of 15° of arc of the mean anomaly, in the Uttara 
Khandakhadyaka teaches, for the first time in the history of 
mathematics, the improved rules for interpolation by using the 
second difference. This very important feature I am reproducing 


here from the translation by Senagupta of the verse ! 
(UKK.8): 


Multiply the residual arc left after division. by 900' 
(e by 15°), by halfthe difference of the tabular 
difference passed over and that to be passed over and 
divide by 900° (7. ९. 15°): by the result increase or 
decrease, as the case may be, half the sum of the same 
two tabular differences; the result which, whether less 
or greater than the tabular difference to be passed, is 
the true tabular difference to be passed over. (UKK. 8) 


The rule given here applies to the case of all functions 
- hitherto considered in the Khandakhadyaka, which are tabulated 
at the difference of 15° of arc of the argument. They are: 


(i) the tabular differences of the Sun’s equation, 
(ii) the tabular differences of the Moon's equation. 
(iii) the tabular differences of the ‘sines’, 


Sengupta has illustrated the rule by an example belonging 
to the table of sines. 


Illustration—To find the ‘sine’ of 57°. 


Brahmagupta's table of sines in the Khandakhddyaka is as 
follows : 


Thirty increased severally by nine, six and one; twenty- 
four, fifteen and five, are thetabular differences of 
sines at intervals of half-a-sign. Forany arc, the ‘sine’ 
is the sum of the parts passed over, increased by the 
proportional part of the tabular difference to be passed 
over? (KK.1.30 ; also III.6) 


1. गतभोग्य खण्डकान्तरदलविकलवघात्‌ शतेनंवमिराप्त्या | 

तद्युतिदले युतोनं भोग्यादूनाधिकं भोग्यम्‌ ॥ —UKK. IX. 8 
2. त्रिंशत्‌ सनवरसेन्दुजिन (तिथि) विषयागृद्दाड चापानां | 

अद्ध ज्या खण्डानि ज्या मुक्तेक्य सभोग्यफलम्‌ || —KK. I. 30; also III. 6 
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This can be shown in the tabular form thus : 


Arc ‘Sine’ | Tabular difer- | Second difference 

ence 
0° 0 

15° 39 | 39 

30* 75 36 3 

45° 106 31 —5 

60° 130 24 —7 

75° 145 15 —9 

90° 150 5 —10 


Now 57° = 3420 minutes-900' x 34-720', Thus three of the 
tabular differences are considered as passed over; the last one 
being 31 and the one to be passed over is 24. 

The true tabular difference by the rule, for arc 57", 

.,9J1--24 720 E 31—24 
2 900 2 
Hence the ‘sine’ of 57° 
i 720 f81--24 720 , 31-24) 
39-+36+31+ 900 L 2 900 x 3 
-—125.76 


As worked out from the logarithm tables the same comes 
out to be 125.80. 


Again ‘sine’ of 57° from Brahmagupta's formula 


= 106-4750. x24.21.24,, 790 - ( 720.) > 3124 


900 2 


900 900 2 
1064+720 424,720 [720 _) 1 ~ 2-8 


This in fact is the modern form the interpolation equation 


up to the term containing the second difference. Brahmagupta thus 

takes a decidedly improved step here and is undoubtedly the first 

man in the history of mathematics who has done this. One should 

also remember that in the case where the function is not tabula- 
ted at a constant interval Brahmagupta's rule is remarkable. 
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Brahmagupta First to Introduce 
Sine Rule in Indian Plane Trigonometry 


In this connection, we shall reproduce the following verse 
from the Khandabhadyaba : 

Multiply the ‘sine’ of the (Sighra) anomaly by the ‘sine’ 
of the maximum Sighra equation and divide by the 
‘sine’ of the corresponding Sighra equation, the result 
is the ‘Sighra hypotenuse’ when the (Sighra) anomaly 
is half a circle, this sighra hypotenuse is equal to the 
radius diminished by the ‘sine’ of the maximum 
equation; when the anomaly is equal to the whole 
Circle, the same is equal to the radius increased by the 
same ‘sine’ of the maximum equation! 

Let S, E and P be the positions of the Sun, the Earth and the 
planet, say Mars, respecti- 
vely. Complete the paralle- 
logram SEMP ; with M as 
centre and MP as radius, 
- describe a circle. This circle 
is the epicycle of conjunction 
of Mars. Produce EM to cut 
this circle at K. The / PMK 
= / SSP (the point S’ is on 

Fig. 4 ES produced ) the angle 
gained by the Earth over Mars since the preceding conjunction. 
The ZPMK is called the sighra anomaly or ancmaly of conjunc- 
tion. We take EM=360, and MP=234. The /PEM, which is 
equal to ZPES, the annual parallax of Mars, is called the sighra 
equation. The /MPEisequal to the Z SEP, the elongation. 
The /PMK is given, and PM and ME are also given. Hence in 
the triangle MPE, we have 


tan 3 (P—E) = 


EM— MP 
EM--MP 


2 = tan ३ PMK 
126 ) 


as En i(P—E)=log EF +L tan 4 PMK 
We have also 1 (P+E)=} LPMK 


1. केद्धज्याञ्न्यकलज्या गुणिता फलजीवया RTT: | | 
विज्यान्त्य फलज्योना चक्राद्ध संयुता चक्रे ॥ KK. VI. 1. 


tan $ PMK 
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Now log Ea —1.3265841. 
The values of the ZPMK and the Z PEM and Brahma- 
gupta's values as given in the verse' are presented below in a 
tabular form : 


Se याला M GU Ag ANNO बेह असि 


ZPMK=| 28°} 60°] 90°] 121° | 135° | 148° i 1427 
LZ PEM-| 10558 23°1’ | 3307 | 39°56? 40723'| 377311 25^32'| 12°35 


Brahma- 
gupta's 
ZPEM= 1771 23 | 33°| 40° | 40°30] 37°30 25°30) 12°30" 


It will be seen that Brahmagupta gives the values of the 
equation within 1/8th of a degree. It seems inexplicable why 
such discrepancies should remain in Brahmagupta's calculations. 
It is probable that he wanted to state his equations to the nearest 
half a degree. 


Now we shall take up the Sighra equations of Mars, and 
then revert to the Sine Rule. Wehavein the Khundakhi- 
dyaka: 


Mars, by the degrees of Sighra anomaly (ie. anomaly of 
conjunction) of 28 getting at the corresponding equation of 11° 
rises (heliacally) in the east ; by the next 32° gets 12° more of the 
equation ; by the next 30°, 10° more ; by the next 31°,7°, more ; by 
next 14°, half a degree ; these are positive ; by the next 13°, nega 
tive 3°; by the next 16" ; negative 12° after this he is retrograde ; 
by the next 9°, negative 13°; by the next 7°, negative 124". 
After this the parts of the equations occur in the reverse order’. 


On the basis of this we have the following table of the 
Sighra equations for Mars : 


Degrees of anomaly Equation of Phenomena 


of conjunction conjunction 
प्र * " 
0" 0° Motion direct. 
28 +11° Rises in the east, 


1. isses रुद्रान्‌ भुक्तवा पूर्वयोदितोरदेरकांन्‌ । 
ख. tered: सप्तांशा मनुभिरद्धो शान्‌ ॥ 
धनर 'मग्नि शशाङ्के स्त्रीनष्ट्या भारकरानतो वक्ती | 
नवभिर योदरशनगेदीदशसाद्वान्‌ विलोमोऽतः | KK.18-9 
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Degrees of anomaly Equation of Phenomena 


of conjunction conjunction 
60° 11+12=+23° 
90° 23+10=+33° 
121° 33+ 7=+40° 
135° 40+ 4=+40°30° 
148° 40°30'—3° = +37 30° 
164 37°30 —12°= +25°30’ Retrograde motion 
begins. 
173° 25°30’ —13 = +12°30’ 
180° 12°30—12°30’ =0°0" 
187° — 12°30 
196” —25°30' Direct motion begins. 
2127 — 37°30 
225° — 40°30’ 
239° —40* 
270° —33° 
300° —23° 
332° — 11°’ Setsin the west. 
360° 0 


Now we come back to our discussion on the verse VI.1. 


The Sighra hypotenuse spoken of here is EP, when SP or 
EM is taken to be R; when PEM is a maximum, PM is its 
‘sine’. 


It would be seen from the figure that 


EP= R sin PMK XPM 
Rsin PEM 
This may again be written as 
ही EP PM 


sin PMK sin PEM 
This is equivalent to the sine rule for a triangle in plane 
trigonometry. Brahmagupta is here seen to be the first person 
to give it in Indian mathematics, This expression reminds us 
of the famous relationship in respect to triangle ABC: 


a b ० 


oap ed 
a 


sin A sinB  sinC 
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Brahmagupta corrects 
Dimensions of the Epicycle of Apsis 


Brahmagupta corrects the dimensions of the epicycles of 
apsis of the Sun and Moon by—1/42 nd part and 1/48th parts 
respectively, The reference may be made to the following verse 
in the Uttara Khandakhadyaka: 

The Sun’s equations are to be made less by dvikrtinà- 
sonam (1/42nd) and the Moon’s equations, increased by 
vasuvedabhagayutam (1/48th). Multiply the Sun's egua- 
tion a planet's daily motion in minutes and divide by 
the number of minutes of a whole circle and this is 
called Bhujantara correction and applied in the same 
way to the planet as the equation is applied to the Sun. 

The Sun’s epicycle of apsis has the dimension 14" in the 
Khandakhadyaka proper. With the correction introduced here, 
the value becomes 14° (1) = 13° 40', 

The correction to the Moon's equations would make the 


epicycle’s dimension changed from 31° to 31° E 23 ०० 31°38'45", 


Prthudaka's commentary further corrects it to 31९1 +- 23e 


Brahmagupta 's correction to Saturn's epicycle of apsis 
is—1/5th part and that to the Sighra epicycle of Mercury 1/16th 
part as seen in the verse: 

Of Mars the apogee (the aphelion point) is to be 
increased by 17°, that of Jupiter by 10?; from the 
Sighra of Venus 74 are to be subtracted ; Saturn's 
equation of apsis should be decreased by its one-fifth 
and the Sighra equation of Mercury should be 
increased by one-sixteenth.? 

In the Khandakhadyaka proper (IL6), we have been given 
the longitudes of the apogee of planets: Mars 11°, Mercury 22°, 
Jupiter 160°, Venus 80° and Saturn 240°. Now with these correc- 
tions introduced in the Uttara Khandakhadvaka in the above 


. 1. fart रविफलमिन्दोर्वसुवेदभागद्युतस्‌ | | 
अकेफलगुक्तिघाताद्‌ भगणकलाप्तं भुजान्तरं रविवत्‌ || URK. IX. 9 
2. सप्तदशारोरधिक औमस्योच्चै गुरोद शमिरंशेः | 
सिंतशीप्रात इतसुनयो लिप्ताः शोध्याः शनेः फलं मान्धम्‌ | 
पद्चांशोनं AA षोडराभा.॥विकं बुधस्य फलम्‌ || URKIXIL 
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verse, the aphelion point of Mars in 499 A.D. had a longitude 
of 110 plus 17=127°; of Jupiter 160 plus 10=170°. 

According to Newcomb's rule, the longitude of the aphelion 
point of Mars in 499 A.D. works out to have been 12872812". 
The same according to Conn. des Temps rule would be 128°27'51”. 
Hence Brahmgupta's determination of Mars's aphelion is correct 
within 1°30’, and may be, therefore, regarded as very satisfactory. 
According to the Khandakhddyaka proper this value was, as 
already said, 110°, while according to the Aryabhafiya, it was 
118°. | 

The same may be said regarding Jupiter's aphelion. Accord- 
ing to the Khandakhadyaka proper the value of its longitude is 
160°, according to the Aryabhafya it was 180°; according to 
Conn. des. Temps’ rule, it would be in 499A. D, 170°25’, and the 
value given by Brahmagupta in the Uttara Khandabhadyaka, it 
is 170°. 

We have thus shown by many illustrations the important 
corrections introduced by Brahmasupta in his Khandakhadvaka 
specially the Uttara part. Brahmagupta was highly original in his 
methods of calculations, accuracies and interpolations. He intro- 
duced new ideas in mathematics. He went much ahead Aryabhata 
in many details. He so many times did not follow Aryabhata 
in calculations. In the Khandakhadyaka proper, his treatment 
of parallax in the calculation of solar eclipses is different from 
that of Aryabhata. The methods followed here are the same as 
propounded by him in the Brahmasphutasiddhanta 


Senagupta is right when he says : As has already been 
remarked, these corrections and innovations in the Uttara 
Khandakhadyaka paved the wey for the acceptance of his great 
work the Brahmasphutasiddhanta as a standard work on astrono- 
my by the western Indian school of astronomers. The directness 
of the treatment of topics, and the simplicity of calculations 
taught in the Khandakhadyaka made it very neat handbook 
for the beginner. These two works of Brahmagupta were 
perhaps the only astronomical works in circulations in western 
India when the Arabs conquered Sind early in the eighth century 


1, On Parallax— 
नाडी चतुष्कविधिना सवत्र समो यतस्ततः स्थूलः | 
मानार्थ कमे मदत्‌ कृतमार्येभटेन लघुनि सति || BrSpSi. XI. 33 


100 BRHAMASPHUTASIDDHANTA’S KHANDAKHADYAKA 


(712 A.D.) and the new conquerers learnt Indian astronomy and 
mathematics from these works as has been observed by Sachau. 
Alberuni who came to India early in the 11th centuty of the 
Christian era, learnt Indian astronomy chiefly by studying the 
Khandakhadyaka and the Brhat-Samhita of Varahamihira, and 
both of them with the help of commentary of Bhattotpala. 


Reference 


P.C. Sengupta: The Khandakhadvaka, 1934. 


CHAPTER VI 
Indian Luni— 
Solar Astronomy 


In this chapter, it is proposed to give an account of astrono- 
mical constants and the equations in Indian luni-solar astronomy 
and to present a comparative view of these quantities with the 
corresponding ones in Greek and modern Astronomy. This acco- 
unt has been reproduced from P. C. Sengupta's. Appendix I of 
the Khandakhadvaka It has been shown that in many cases 
the Indian values of these constants are more accurate than the 
Greek values. and in Indian lunar astronomy the equations 
or inequalities discovered are the most startling. 


Solar Astronomy 


In solar astronomy the length of the year was determined 
by Aryabhata! from the heliacal risings of some bright star at 
the intervals of 365 and 366 days. 

| (0) The year according to the Aryabhatiya 


_ 1577917500 S 
= 7850000 days=365.2586805 days, 


—365 da. 6 hrs. 12 mins. 29.64 secs. 
(2) The same 

__ 1577917800 —365 

= ^ 4820000 days=365.25875 days. 

—265 da. 6 hrs. 12 mins. 36 secs, according to the 
Khandakhadyaka, the Suryasiddhanta of Varaha 
and the modern Stryasiddhanta. 

(3) It is | 
_ 1577916450, —— 
= 7350000 days=365.2584375 days, 


=365 da.6 hrs. 12 mins. 9 secs. according to the 


1, P.C. Sengupta, "Aryabhata's Method of determining the Mean Motions 
of Planets," Bulletin of the Calcutta Mathematical Society. Vol XII, No. 3. 
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Brahmasphuta Siddhanta of Brahmagupta. 
Now the mean sidereal year 
= 365 da. 6 hrs. 9 mins. 9.3 secs. (Lockyer), 
The mean anomalistic year 
= 365 da. 6 hrs. 13 mins. 49.3 secs. (Lockyer). 
The mean tropical year 
=365 da. 5 hrs. 48 mins. 46.054 secs. (Lockyer). 


Though we take that Indian year was designed to be the 
sidereal year, it approached most closely the anomalistic year ; 
and its excess over the sidereal year was about 3 minutes. From 
this consideration it appears thatthe Indian astronomers were 
justified in taking the Sun’s apogee to be fixed. 


Against the error of+3 min. in the Indian sidereal year, 
we may point out that— 


(1) The Hipparchus-Ptolemy tropical year 
= 365 da. 14’ 48" in sexagesimal units! 
=365 da. 5 hrs. 55 min. 12 secs, which has an 
error of about+6 min. 
(2) Meton's sidereal year 


== EE E days? 


=365 da. 6 hrs. 18 min. 57 secs, which has an 
error of +9 min. 48 secs. nearly, 


(3) The Babylonian sidereal-year was 4} min. too long? 
Thus the Indian value of it is closer to the true value. 
Again in 150 A.D. the longitude of the Sun's apogee 


C 


according to the Conn. des Temps was 


=101° 13' 15". 17-6189", 03 [EN 


1900—150 ^ 
—1^63 x ( 1300. 150 
: 100 J 
=71 16’ 26". 37 
while Ptolemy states it to be 65°30’ which was wrong 
by—5° 36’ 27” ; | 
rrr nvr air rrt 
1. Syntaxis, Karl Manitius's edition, Vol. I, p. 146, 
2. lbid, p. 145, 
3. Encyclopaedia Britannica, Hi story of Astronomy, 
4. Syntaxis, Vol. 1, p. 148, The Romaka Siddhanta of the Pafica-siddhantiha, 


VIII. 2, indicates the Sun's apogee to be at longitude of 75? ; this was per- 
_ haps a correction made by Latadeva to the Greek constant, 
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In 500 A. D (Aryabhata's time) the longitude of the Sun's 
apogee by the same rule works out to be—77 1919.44". 

Aryabhata states this to be 78? in the Aryabhatiya, 
Brahmagupta in the Uttaradhyaya of the Khandakhadvaka states 
the same to be 77°, while the Khandakhadyaka gives it as=80°. 
Hence the Indian findings of the longitude of the Sun's apogee 
were more accurate. 

Again as to the Sun's equations of the centre we find that 
the Aryabhajiya states the periphery of the Sun's epicycle to be 
13°30’, The Khandakhadvaka gives it as 14° ; while according to 
the Indian form, Ptolemy's value of thesameis 15°. Hence 
according to these writers, the Sun's equations at 90° of the mean 
anomaly are :— 

According to the Arvabhativa =2 8 54", 

5 „n  Khandakhadyaka=2° 17 40°. 

न छ Brahmagupta=2° 7’ 20", 

á » Ptolemy=2° 23 3”. 
The modern value == 1° 55’ 977. 


Thus the Indian equations of the Sun are in general by more 
correct than the Greek ones. The Indian constants in solar 
astronomy are thus, generally, more accurate than the Greek 
ones. We now turn to the Indian Lunar astronomy. 

Lunar Astronomy 


Before discussing the constants in Indian lunar astronomy it 
is necessary to state something as to the time when the Moon 
was Observed by our ancient astronomers and the astronomers 
from Aryabhata I (499 A.D. to Prthudaka Svami (864 A.D.). 
The months were reckoned from the first visibility of the crescent 
at the time of the Mahabharata (1400 B. C.). We have a pass- 
age in the Bhismaparva where Vyasa speaks of the evil omens 
on the eve of the Kuruksetra war thus— 

चन्द्रसूर्यं बुभौ ग्रस्तावेकामासी चयोदशीम्‌ | 

“That the Moon and the Sun have been both eclipsed on 

the 13th days of the light and dark halves of the same month.” 


The eclipses could not take place on the 13th days of the 
month unless the months were reckoned from the first visibility 
of the crescent. This was the custom in Babylonia and it has’ 
still survived in the Mahomedan world. Even in the Paiica 
siddhantika of Varahamihira (540 A.D.), there is a special 
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chapter on शशिन्दश नम्‌ or the first visibility of the crescent. It is 
thus clear that the practice was to observe the Moon when very 
near the Sun. 

Again Aryabhata says that ‘aam maane, 
"the Moon was determined from her conjunctions with the Sun." 
The Moon was observed by him at the time of solar eclipses, or 
at the time of the first visibility of the crescent. 


Even up to the time of Prthudaka, the accuracy in lunar 
astronomy was chiefly aimed at the time of eclipses. Thus in 
his commentary on the Khandakhadyaka. IV. he makes the 
following introductory remarks :— | 


“All knowledge relating to (luni-solar) astronomy is desired 
by the wise (or cultured) specially for knowing the right instants 
of opposition or conjunction ; these instants are, however, not 
visible to the eye. Of other things such as tithis, nabsatras and 
Karanas, as the planets, the Sun and the Moon, are not clearly 
observed, their beginnings and ends are not visible. Men see 
the agreement between calculation and observation at the times 
of solar and lunar eclipses. Hence the word of the astronomers 
is esteemed amongst men even in respect to such things as tithis, 
etc."! 


Thus the chief aim of the ancient Indian astronomers was 
to calculate the eclipses accurately and the Moon was observed 
chiefly at lunar or solar eclipses though the time for observation 
related also to the finding of the first visibility of the crescent, 
This latter phenomena did not perhaps lead them to directly 
observing the Moon's position at such times by using instruments. 


Moon's Mean Motion 


The practice of observing the Moon at the time of the 
eclipses alone led to the determination of the synodic month 
with the following results :— 


(i) Mean synodic month according to the Aryabhafiya 
s 1577917500 gays 
57753336—4320000 $89 
=29.530582 days. 


1. बाहुल्येन पव्वंशानार्थं सकलं शानमिष्यते शिष्टेः | तेषां च पर्चाणां दर्शन नास्ति | 
अन्येषामपि तिथिनचत्रकरणानां तस्मात्‌ तेषां रारिभास्करयोरम्यक्ति्स्मात्‌ । शशिभास्कर- 
मणयो गू गणि(क्यं लोकः पश्यति | तस्माद तिथ्यादिष्वणय्ेषु dex वाक्यं लोके आद्रियते | 
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(ii) The same according to the Khandakhadyakd 
—20.5305874 days. 

(ii) The same according to the Brahma-sphuta-siddhanta 
— 20.530582 days. 

(iv) The same according to Ptolemy=29 da. 31' 50" 6" 20” 

in sexagesimal units=29.5305927 days 

The modern value according to Newcomb and Radau 

—:29.5305881 days. 

Hence the Khandakbhaüdyaba mean length appears to be 
the closest approximation. 

The mean sidereal month must have been deduced from the 
mean synodic month and the year adopted. Hence no compari- 
son need be made of this element here. 

We will now consider the sidereal periods, the nodes and 
the apogee of the Moon. These are shown below :- 


According to Sid. Per. of Moon's | Sid. per. of the 

Apogee lAscending Node 

Aryabhativa 3231,987079 da. 6794.749511 da. 

Khandakhadyaka 3231.987844 da. 6794.750834 da. 

Brahma-sphuta - Sid- 

dhinta 3232.73411 da. 6792.25396 da. 
Ptolemy 3232.617656 da. 6796.45571 da. 
Modern values (Lockyer) | 3232.37543 da. 6793.39108 da. 


"हा, 

Here also the Indian values show a closer approximation 
to the true values, Brahmagupta’s figures representing the 
nearest approach, 

Other Constants 

So far the Indian values of the constants have been more 
accurate than the Greek ones; but as to the inclination of the 
Moon's orbit the Greek value is more accurate than the India 
value. | 


Inclination of the lunar orbit 
Indian value=4 30’. 
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Greek value=5°0’. 
Modern mean value-5/843".427 (Brown) 


This discrepancy confirms the conclusion, that the observa- 
tion of the Moon was restricted to the time when she was near 
a node, either at solar or lunar eclipses, where a small error of 
observation magnified itself into about half a degrec. 


We now turn to the parallaxes of the Sun and the Moon :- 


Den en अमन enema mmm eae adem nineties 


Sün's Mean Hor. m goons mean Flor. 


Parallax = | | Parallax  _ 
Aryabhatiya 355" 62 52/30" 
Kandakhadyaka —— 35675. 52'42" 3 
Ptolemy 2 5j" 53/34" 
Modern values 08" 806 57'2".79 


As to the Sun's horizontal parallax, the ancients were of 
course totally wrong, but in respect to that of the Moon their 
values were fairly approximate. 


We next consider the angular semi-diameters of the Sun 
and the Moon. These are :- 


ns neon] Sun's Men 


Moon's Mean Sun s Mean 


Semi-diameter | — Semidiameter _ 
Aryabhatiya 15'45" 16'29".4 
Khandakhadyaka (Brahma- 
sphuta-siddhanta) 16'0*.22 1615" 
Ptolemy 17'40" 15'40* 
Modern values | 15'33".60 16'1"8 


Here also the Indian values are more accurate than the 
Greek values. 


Moon's Equations. The First Equation. 


It remains now to consider the Moon's equations in ancient 
Indian astronomy. As has been pointed out before, obser- 
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vation was up to the time of Brahmagupta, restricted to the time 
of eclipses perhaps also of syzygies. 
The modern form of the Moon's equations 15 
—377' sin (nt-a)-+13’ sin 2(nt-a) 4 ......... 
--76 sin [2(nt—8)—(nt—e)]2-40' sin 2(nt—8)...............! 
where nt=mean longitude of the Moon, « the longitude of the 
perigee, 6 —longitude of the Sun. 


Here the first two terms viz, 377’ sin (nt—a) + 
13' sin 2(nt—a), are due to elliptic motion about the Earth in one 
focus; the term 76’ sin [2(nt—0)—(nt—2)] is known as the evec- 
tion. We combine a part of the first term with the evection 
term andthe expression for the equation of centre becomes 
—31)1' sin (nt—c) +13’ sin 2(nt—-a) 4-............-152 sin (nt— 60) cos 
(9—2o)-- 40' sin 2(nt—6). 

Now at syzygies and eclipses sin (nt—0) and sin 2(nt--6) 
will very nearly vanish. Hence according to modern astronomy 
at the syzygies and eclipses; the chief term of the Moon's equa- 
tion—301' sin(nt—-a). 

This according to the Aryabhativa 

—300' 15" sin (nt—a) 


i á Khandakhddyaka 

=296' sin (nt—2) 
" " Uttara Khandakhadyaka 

—901'.7 sin (nt—a) 
" " Brahmasphutasiddhanta 


—293' 31" sin (nt—a) 
ii T Greek astronomy 
300^ 15" sin (nt—a) 
very nearly. 

Hence both the Greek and the ancient Indian astronomers 
were very near the true value of the Moon's equation at the syzy- 
gies and eclipses Godfray in his Lunar Theory, page 107, 
observes, "the hypothesis of an excentric, whose apse has a pro- 
gressive motion as conceived by Hipparchus served to calculate 
with considerable accuracy the circumstances of eclipses; and 
observations of eclipses, requiring no instruments: were then the 
only ones which could be made with sufficient exactness to test 


1. The accurate values of the coefficients appear to be 377’ 197.06 
12! 57" 11, 76’ 26" and 39’ 30" 
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the truth or fallacy of the supposition.” We next consider the 
second inequality of the Moon. 


Moon’s Second Inequality or Equation 


In ancient times it was Prolemy who first really found a 
second inequality of the Moon. According to Godfray (Lunar 
Theory, p. 107) “by dint of careful comparison of observations 
he (Ptolemy) found that the value of this second inequality in 
quadrature was always proportional to that of the first in the 
same place, and was additive or subtractive according as the first 
was so; and thus, when the first inequality was at its maximum or 
5°1’, the second increased it to 7° 40’ which was the case when 
the apse line happened to be in syzygy at the same time.” 

It is well known that though Ptolemy discovered the second 
inequality in the Moon’s motion he was not able to ascertain its 
true nature. His corrections in this case are true when at the 
quadrature the Moon's apse line passes through the Sun or it is 
at right angles to the line joining the Earth and the Sun.’ In 
the general case his construction does not lead to the clegant 
form of the evection term as we know it now, nor does it lead 
to the nice form in which it was given by later Indian astrono- 


mers from the time of Mañjula (or Muiiigla, 854 Saka era-:932 
A.D). 


As has already been pointed out, the early Indian astrono- 
mers from Aryabhata to Brahmagupta aimed at accuracy in 
lunar calculation only for the eclipses and syzygies, and did not 
interest themselves about the Moon's longitude at the quadra- 
tures. Hence this second inequality is absent in the works of 
these makers of Indian astronomy, as also in the PrePtolemaic 
Greek astronomy. This points to the conclusion that in both 
the earlier Indian and Greek systems of astronomy, the modes of 
observation of the Moon were copied from an earlier system of 
astronomy whether Babylonian or Chaldean. Even in the 
Romaka Siddhànta of the Paficasiddhamtika, there is no mention 
of evection. Thus inspite of the transmission of a vague system 
of Greek astronomy; Indian astronomy as developed by Arya- 
bhata and Brahmagupta must be regarded as independent and 

1. Godfray's Lunar Theory. pp. 108-110. 


2. Vide the Summary in P.C. Sengupta's paper, “Aryabhaga the Father 


of Indian Epicyclic Astronomy." Journal of the Department of letters, vol. 
XVIII, Calcutta University Press, 
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original not only from this but also from other considerations. 
It sought to correct the constants as were obtained from tbe 
Babylonian and the Greek systems as has in some cases been 
shown already. 

Maijula's Second Equation of the Moon (932 A.D.) 


We now take up in detail Mafijula’s second equation of 


Moon. It is, however, necessary to say something about his first 
inequality. 
This is given in the form 


—488 sin (nt—a’) 


488 
96+ "190 


where nt stands for the Moon's mean longitude, a"—that of the 
apogee. 


degrees, 
cos (nt—a’) 


Hence when nt—a’=90°, the equation = S z25^4'—304' 


showing an excess of 4’ over the modern value. 


It is further necessary to modify the expression for 
the Moon's modern form of the equation by chang- 
ing «to 180^-c-a, as in ancient Indian astronomy anomaly 
is measured not from the perigee but from the apogee. 


The modified form 1s 
=— 301’ sin (nt— «)4-13 sin 2(nt — o)...... 
— 152’ sin (nt—8) cos (6— «)--40' sin 2(nt— 0)... 
Mafijula’s lines giving the second equation are— 
The (mean) daily motion of the Moon diminished by 
11° and multiplied by the ‘cosine’ of the longitude of 
the Sun diminished by that of the Moon's apogee is the 
multiplier of the "sine" and the “cosine” of the longi- 
tude of the Moon diminished by that of the Sun. 
divided severally by land 5. The results taken as 
minutes are to be applied negatively and positively to 
the Moon and to her daily motion if the quantities 
multiplied together are of opposite signs and in the 
reverse order if they are of the seme sign. 


L इन्दूच्चोनार्ककोदिभ्ना गत्यंशा विभवा विधोः | 
गुणो व्यकेन्दुदोः कोद्योरूप प॑चाप्तयोः कमात्‌ TI 
फले शशाङ्ग--तदगत्योलिप्ताधे स्वणंयोवेधे |. 
ऋणं चन्द्र थनं भुक्तौ स्वर्ण सान्य THAT || —11 12 
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As to the positive or negative character of the "sine" and 
the ‘‘cosine” he gives the rule:— 


The mean planet diminished by its ucca, the apogee 
aphelion or the Sighra, is called Kendra or mean 
anomaly; its "sine" from above six signs (180) arises 
from half circles and are respectively positive or 
negative, and its "cosine" in different quadrants are 
respectively positive, negative negative, and posi- 
tive. 

The convention followed is that the “sine’’ is negative from 
0° to 180° and positive from 180° to 360° of the arc and that the 
cosine is positive betwen 0° and 90°, negative between 90° and 
270° and positive between 270° and 360°. 


We may now symbolically express Marijula’s second ineq- 
uality thus :- 

—(13° 11’ 35"—11°) x 8? 8’ cos (8--०) X 8" 8' sin (D-- 0) where 
D stands for the Moon as corrected by the Ist equation: we leave 
out the correction to the Moon’s daily motion as given in the 
stanzas quoted above. 


The moon’s new equation comes out to be 
= — 143/58" cos (9—2) sin (D— 6). 

This, it will be seen, is exactly the modern form of the 
evection as combined with a part of the equation of apsis shown 
before, The difference in the main is that Maiijula’s constant 
is 144’, a quantity less by 8’. In form the equation is most perfect, 
itis far superior to Ptolemy's, it is above all praise. It is from 
this inequality. we trust, that Mafijula should have an abiding 
place in the history of astronomy. The next writer who gives 
the second equation is Sripati (1028 A.D.). 


Sripati’s Second Inequality of the Moon 

The following stanzas from Sripati’s Siddhanta Sekhara, it is 
said, were communicated to Sengupta by Pandit Babua Misra. 
Though they are probably not very correct still the general 
meaning is clear. They carry the following sense : 


“From the Moon’s apogee subtract 90°, diminish the 
_ S8u b Sun by the remainder left; take the "sine" of the 
1. महः स्वोच्चोनितः ex षडूद्धॉदद जो भुजः | 
ATs पदशः कोटिधनणे धनास्मिका || 
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result; multiply it by 160' and divide by the radius 
the result is called caraphala. Putitdown in another 
place, multiply it by sara(i.e. R vers (DD —a) or versed 
sine of the Moon's distance from the apogee) and 
divide by the difference between the Moon's distance 
(hypotenuse) and the radius; the result is called parama 
(cara) phala, which isto be considered positive or 
negative according as the hypotenuse put down in 
another place is less or greater than the radius. Multi- 
ply the "sine" of the Moon which has been diminished | 
by the apparent Sun. by the apparent paramaphala and 
divide by the radius; the finalresult is to be called 
caraphala to be applied to Moon negatively or posi- 
tively as the Moon minus the Sun and the Sun minus 
the Moon’s apogee (diminished by 90°) be of opposite 
signs; 1f these latter quantities be of the same signs the 
new equation should be applied in the inverse order by 
those who want to make the calculation of the appa- 
rent Moon agree with observation 


Symbolically :— 


=caraphala 


160’ R sin[@—(a--90°)] 
R 


160’ R sin [6— («—90?)]., R vers (D— o) 
H-—R 


= paramaphala. according as H>or<R 


The new equation 


an Rs (0-0) X paramaphala 


1 


L निभविर दितचन्द्रोच्चो नमार्त्रद्‌ भुजज्या | 


गगननृपविनिष्नी भत्रयज्या विभक्ता ।| 
भवति चरफलाख्य तत्‌ पृथक्‌ X4 शरव्नं | 
हृतमुडपतिकणं त्रिज्ययोरन्तरेण || 
परमफलमवा संतदूधनर्ण TART । 
तुहदिनकिरणकणें तरिज्यकोनाधिकेऽथ | 
स्फुटदिनकरद्दीनादिन्दुतो या भुजज्या | 
स्फुटपरमफलष्नी भाजिता न्िज्ययाप्तम्‌ ॥ 
शशिनि चरफजाख्य सय्यंह्दीनेन्दुगोलात | 
तदृणमुतधनं चेन्दूच्चष्वीनार्कगोलम्‌ || 
यदि भबति हि साम्यं व्यस्तमेतद्‌ विधेयम्‌ | 
स्फुटयणितध्गेक्यं कत्तु मिच्छद्मिरव || 
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160’ R sin [0 —(a-90°)] R vers (7-०) x R sin (2-0) 


R (H— R) 
160’ R ८05(9-०) x R sin( D-0), R vers (D-a) 
RXR H-R 


This equation is a slightly modified one but practically the 
same in form as that of Maiijula, except that the constant here 
is 160’, greater than his by 16’. The constant is 160’ also ih 
Candra$ekhara's form as we shall see later on. We next consi- 
der the Moon’s inequalities as given by Bháskarall in his Bijo- 
panaya,* aspecial work on these inequalities composed in the 
Saka year 1074 (=1152A.D.) two years after he had composed 
the Siddhanta Siromant. 


Bhaskara II on Moon's Inequalities 
His preliminary statement runs thus .— 


112'positive or negative representing the maximum 
difference. have been found by me in the daily obser- 
ved Moon (as calculated and as observed) at that 
point of the ecliptic where the arc from the kadamba 
(i.e.n its pole) passing through the zenith cuts it. 


Thus for observing the Moon he selected the nonagesimal 
as the suitable point where the uncertainty about her parallax is 
zero, and found F112’ of arc to be the maximum difference bet- 
ween her calculated and observed places. 


Mallabhatta, perhaps a contemporary of Bhaskara II, 
ascribed this difference to a supposed Sighrocca of the Moon. 
Bhaskara in stanzas 9-13, refutes the existence of the Sighra in 
the case of the Moon, the substance of his argument 
begins (i) that it is against the teaching of the Sarva-siddhanta 
and other accepted authorities, (ii) that there is no variation 
of the apparent angular diameter of the Moon corresponding to 
this alleged Sighra, and (iii) that planets having a Sighra have 
retrograde motion which is never the case with the Moon. 


n is some uncertainty, about this new fraction introduced by 
xipati, 


1. , लिप्ता विधोरक महीमिता मे ध्यूगोचराः प्रत्यहमीक्षितस्य | 
कदम्ब गोलगत-सूत्रपाते कान्तौ धनणंत्वजुषो भमध्यात्‌ || 


~ Bijopanaya, stanza 8 
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The reasons for his new equationsare stated as follows:— 


When the Moon is situated at a quadrant ahead of 
the apogee and with the Sun at half a quadrant ahead 
of her, the maximum discrepancy (of 112’) is seen in the 
negative character. 
When the Moon is situated at three quadrants ahead 
of the apogee and with the Sun athalf a quadrant 
behind her, the maximum discrepancy (of 112’) is seen 
in the positive character. 
When the eclipses of the Sun and the Moon take 
place at the apogee or the perigee of the Moon, the 
Moon as corrected by the equation of apsis is seen to be 
without any new correction called bija. 
When the eclipses of the Sun and the Moon take 
place at the ends of the odd quadrants of the Moon’s 
anomaly (measured from the apogee), the discrepancy: 
is seen to be less by 34'. 
When the Moon is at the apogee, whether the Sun be 
ahead or behind her by half a quadrant, the discre- 
pancy amounts to be 34’. 
The same discrepancy of 34 is observed when the 
Moon is at the perigee and the Sunis ahead or behind 
her by the same distance. | | 
Thus by analysis and synthesis, and by repeated obser- 
vations, this variable correction has been devised by 
me; let it be seriously considered by the learned.! 
Bhaskara here speaks of six cases and we consider them one 
after another :— | 
The Moon's equations as modified to suit siddhantas are 


given by 
— 30L’ sin (ni— ०) 4-13' sin 2(nt— a)...... 
— 152’ sin (nt— 0) cos (6—«)— 40 sin 2(nt— 0)-- ...... 


According to Bhaskara's Siddhanta ~ siromani. the Moon's 
equation of apsis | 
3 36! 
360° 
‘= — 301" 46". 8 sin (nt— ०), 


nd 
eres 


x 3438" sin (nt— ०» 
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this agrees well with the corres, cnding term of the modern 
equation. As Bhaskara takes in all the six cases शा ०9, 
270°, 0° or 180°, the second term of the equation of apsis 
vanishes. | 
Case I. 
nt— ०00९, nt~9=—45°, 6— a= 135"; 
Here the total equation of the Moon 
——2301'—(76' +40’) = —301'—116'. 
This fairly agrees with Bhaskara's observation, the difference 
being only of 4’. 
Case II. 
nt—a=270°, nt—68 45^, 9—a-: 225"; 
the total equation of the Moon 
—901' 4-76' 4- 40' =301 4- 116". 
This also agrees with Bhaskara's ol servation. 
Case III. 
nt—a=0° or 180°, nt-—6 —0? or 180°, $—o--0* or 180°, 
the total equation-0'^ this also agrees with Bhaskara's 
observation. 


Case IV, 
nt—a-90 or 270°, nt—0-0? or 180°, 0—2«-:90? ox 270° 


1. ठुङ्गादायपदान्तस्थाद्‌ बिधोरक vere तः | 

` परमं चन्द्रवेषम्यं ऋणत्वेन समीच्यते ॥ 20 |! 
तत्‌ तृतीय पदान्तस्थात्‌ पृष्ठगेऽकं पदाद्ध तः | 
wi चन्द्रवेषम्यं धनत्वेन समीक्षयते ॥ 21 ।। 
TTR च नीचे च eee यदि | 
मन्दस्फुटगतश्चन्ट्रो निर्वोजतुल्यमीक्ष्ये || 22 1 
ओजान्तयोविधोस्तुझ्ाच्छशाइक Tel यदि | 
चतुश्विशत-कलादीनं वेषम्यं तु समीक्षयते || 23 || 
अग्रतः पृष्ठतो वाऽपि रवेश्चम्द्रे पदा गे | 

| BRAY wg कलावैषम्यमौच््यते || 24 || 
एवं तन्नीचतुल्येऽपि देषम्यं तावदेव हि | 
एवं व्यासात्‌ समासाच्च पौनःपुन्येन वेवनात्‌ ॥ 

` चरवीजभिदं क्लप्ते झया सदूभिः समीक्ष्यताम्‌ ॥ 25 ॥ 
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the total equation= F301’. This does not agree with Bhas- 
kara’s statement that the total equation 
—7::(301'2—78"). 
Case V. | 
nt—a=(0, nt—0 -—3-45^, 9 —o.—-745*, 
the total equation 
—('—76' +40 — —36' or 0'4-76'—40' — +36’. 
This fairly agrees with Bhaskara's observation. 
Case VI. | 
nt—a=180°, nt—§=-E45°, 0—a=180° 45? 
the total equation 
=0 +76 +40’=0'+116’, or 0—76+F40’=0’— 36” 
This does not agree with Bhaskara’s statement. 


Bhaskara then states his first system of 24 equations corres— 
ponding to 24 sines in a quadrant to be 6^ 13^, 21’, 27’, 33’, 39',45', 
51’, 56’, 61’, 65’, 68’, 70’, 72^, 74’, 75“, 75’, 76. 76’ 777, 77. 78', 78's 
78°. 

These equations he says—“are negatively added to the 
equation of apsis when that is negative and positively added to 
the same when that is positive”. In other words his new equa- 
tions are complements of the equation of apsis, the two together 
being represented by 

—301' 46". 8 sin (nt—a)—78 sin (nt—a) 
i.e. by—379' 46", 8 sin (nt—a). 

Hence next states his second set of equations depending on 
0 — D, to be 6’, 9, 13’, 17’, 22". 24', 277, 30', 32’, 337 347 347, 34’, 33% 
317, 20’, 26, 247, 20’, 16^. 11^. 8^, 3", 0? and says: 

“These minutes are negative in the odd quadrants of the 
argument and are positive in other quadrants.” 

When the value of the argument is 15°, the equation is 17’, 


n » á 45° T 347 
१+ " 13 हि 90 १% 0", 


1. Bijopanaya, 26-28. 
2. "web कणे ऋणं | 
धने धनं मन्दफलेन स्युतम्‌ 28 l 
3, Bijopanaya, 29-32, | 
4. एताः वला ओजपदे करर स्युध॑नं तदन्यत्र भवन्ति भूयः । 
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Hence the new equation — —34' sin 2 (0— D). 
= 34' sin 2 (D— 6). 

Here the symbol D stands for the Moon as corrected by the 
ancient Indian equation of apsis and its complement as given by | 
Bhzskara. It isreadily seen that Bhüskara is the first of all the 
Indian astronomers to detect the equation known as "Variation" 
His constant, 34, is less than the modern value by about 6, and 
cannot be considered as a serious error. 

We now see that the sum-total of the Moon's equation as 
given dy Bhaskara 

= —379' 46" 8 sin (nt—a) 4-34’ sin 2(D— 0), 
the evection term being totally absent. This 1s a serious 
defect, and Bhaskara's new equations would make the Moon 
generally more incorrect at the syzygies and eclipses than what 
the ancient Indian equation of apsis would do. 


Perhaps late in life when he was 69 years old in 1105 of 
Saka era (—1183 A.D.) he discovered the inapplicability of his 
new equations at the times of eclipses and in his Karamna-hutt- 
hala he altogether omitted these new equations which he had 
given in his Bsjopanaya. 

As to Bhaskara's second inequality which is really the com- 
plement of the equation of apsis without the evection term. it is 
far inferior to that of Mañjula and of Sripati: as we have seen 
their form of the second inequality combines the complement of 
the equation of apsis and evection in the mathematically cor- 
rect form. For the discovery of such a form of the equation as 
of these authors very patient, careful and frequent observation 
must have been coupled with very careful and nice comparison 
of observed facts. 

As to “variation” it was first discovered by Abul-Wefa in 
976 A.D. which was quite forgotten when Tycho-Brahe re-dis- 

' covered it in 1580 A.D. Hence Bhaskara, in 1152 A.D., re-dis- 
covered it in India four centuries before Tycho. 


Candragekhara of Orissa on the Moon's Inequalities 


. In connection with lunar inequalities it is nesefsary here 
torecord what were the equations discovered or verified by 
M.M. Candrasekhera Sirhha of Orisst in the later half of the 
last century. He was educated in the orthodox Sanskrit fashion 


“न 


३. Godfray's Lunar Theory, p. 114, .. 
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and had no acquaintance with English education. His work 
Siddhanta-darpana was edited by Prof. Jogeschandra Ray, late of 
the Cuttack College. in 1899.5 Candragekhara in his work gives 
four equations of the Moon which are :- 


(1) The equation of apsis. 


(2) The Tungantra equation or the complement of the 
equation of apsis in combination with evection. 


(3) The fortnightly equation or variation. 


(4) The Digathga equation or the annual equation (i. e. 4L 
of the Sun’s equation). 


(5) The first equation is. of the form 
_ [31° 30-30 cos (nt— a)]3438 xsin (nt— a) 
360° 
—-300' 497.5 sin (nt-2)+4 465 sin (nt-«) cos (nt-a) 
—-300' 49" 5(sin nt~a) +2’ 23".25 sin 2 (nt-a) 


It is seen that Candragekhara wanted to correct the equa- 
tion of apsis to the second order of small quantities as in all the 
Indian authors from Brahmagupta but Candra§ekhara's . form is 
correct though his contant is wrong. 


(2) His second equation is of the form 
160’ x 3438 sinfa—(4@+90°)] m 3438 sin(D — 6) 
3438 3438 
Moon's appt. daily motion? " 
Moon's mean motion 
—-]160' cos (8--०) sin (D— 8) 
Moon's appt. daily motion 
Moon's daily mean motion 
Here the constant is the same as that of Sripati discussed 
before. The symbol means the Moon as corrected by the 
equation of apsis. It is readily seen that the constant of the 
first term of the equation of apsis is increased by 80’. and that 
the constant of evection is taken at 80’. In both the cases the 
error is about+4. 


(3) Candragekhara’s third equation or Variation 


5,259 see mae -e —38' 12" sin 2(D'— 0)? 


1, Siddhanta-darpana, V, 100-114. 
2. Ibid, VI, 7-9 
3. Siddhünta-darpana VI, 11-12. 
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where D' means the Moon as corrected by the Ist and the 2nd 
equations. Here the constant is wrong by —1’ 18". 


(4) His fourth equation or the annual equation 
=+,4 of the Sun's equation of apsis, 


1 .,12x3438 
नह 369 sin (Sun's distance from the 


ond 


apogee). 
= 1127", 6 sin (Sun’s distance from the apogee). 


The modern value of the constant is 11710’. Tycho found 
it to be 4’ 30". Horrocks’ (1639) co-efficient was LL 51", 


As Candra$ekhara was aware of Bhaskara’s Bijopanava, as 
also of the work of Sripati, his merit here lies in the discovery 


of the annual equation. and correction to the constant of 
variation. 


Thus we have seen that so far as the luni-solar astronomy 
is concerned Indian astronomy is independent of Greek astronomy 
in respect of astronomical constants, that Indian astronomy is 
generally more accurate than Greek astronomy and that Indian 
astronomers were not mere "calculators ?, There were observers 
who verifed and corrected the old astronomical constants as 
they came down from Aryabhata and Brahmagupta, who also 

found independently all the principal equations of the Moon. 


1, Siddhanta darfana VI. 13, 
2, GR. Kaye Hindu Astronomy, p. 60 


Reference 
P.C. Sengupta ; The Khandakhadvaka, 1934 
Karl Manitius'sedition : Syntaxis 
Godfray 


: Lunar Theory. 


CHAPTER VII 


Greek and Hindu 
Methods in Spherical Astronomy 


Here we shall reproduce from Sengupta’s paper a compa- 
rative account of the Greek and ancient Indian methods in 
Spherical Astronomy and to bring out the independence of the 
Indian Astronomers on this sub'ect. The views on this subiect 
would necessarily differ from those of many European scholars 
such as Colebrooke and Bentley (early 19th century) to Kaye 
(early 20th century). Kaye wrote as follows in the Journal of 
Asiatic Society of Bengal 1919, No. 3. 


The methods by which (the rules) were obtained are 
buried in obscurity. Braunmuhl! has stated “that the 
Indians were the first to utilise the method of projec- 
tion inthe Analemma - 01 Ptolemy.” It is intended to 
present the Hindu methods as clearly as possible and 
to show that Braunmuhl has not done sufficient justice 
to the Indian astronomers. . 


As to Kaye. we shall show that his remark quoted above 
is due to the fact that he had to rely mostly on the English tran- 
slation of the Süryasiddhànta of Burgess, and perhaps he had no 
access to the works of Bhaskara II (1150 A.D.), who was the first 
to explain the ancient Indian methods clearly 


Greek and Hindu Methods in Spherical Astronomy 


Of the Greek methods in Spherical Astronomy, the 
history begins with elementary principles only from Euclid (300 
B.C). Even in Theodosius’ Sphaerica? (about 153 B. C.) "there 
is nothing that can be called: trigonometrical" Heath again says, 

1, Heath, Greek Mathematics, Vol, II, p. 291. Braunmuhl, Geschichte der 


Trigonometrie, pp. 38-42. 
2. Heath, Greek Mathematics, Vol. YI, p. 250. 
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“the early spheric did not deal with the geometry of the sphere as 
such, still less did it contain anything of the nature of the spheri- 
cal trigonometry. (This deficiency was afterwards made good by 
Menelaus's Sphaerica). Hence the Greek spherical trigonometry 
began with Menelaus (90 A.D.). His theorem in geometry is 
well-known—'If the sides of a plane triangle be cut by a trans- 
versal into six segments, the continued product ofany three 
alternate segments, is equalto the continued product of the 
remaining three," From this proposition he deduced the so- 
called "regula sex quantitatum" or the theorem, if the sides of a 
spherical triangle be cut by an arc of a great circle into six 
segments, the continued product of the chords of the doubles of 
any three alternate segments is equal to the continued product 
of the chords of doubles of the remaining three segments." In 
plane geometry if the sides BC, CA, AB of a triangle be cut by 
any transversal at L, M, N, respectively, L. 

then we have 


BL CM AN 1 X» 
LC’ MA’ NB " 
In spherics the theorem is: ८ N 


Chord 2 BL Chord 2 CM 

Chord 2 LC ° Chord2 MA ' 
Chord 2 AN " 
Chord 2 NB 

Both these theorems are proved in A 
Ptolemy's Syntaxis ( Karl Manitius’s edi- . Fig, 5 
tion, Vol. I, pp. 45-51) 

If R be the radius of the sphere on which the spherical 
triangle ABC is constructed, then the chord of the arc 2 BL= 
2 R sin BL. Hence Menelaus’s theorem in spherics may be expres- 
sed as follows : 

Sin BL Sin CM Sin AN 
Sin LC ' Sin MA ° Sin NB 1 

This theorem is true for any spherical triangle 

If 2B=AN=AM=90° and L the pole of AB, then LMN 
isasecondary tothe arc AB. There are four arcs of great 
circles; taking any three as forming a spherical triangle and the 
fourth as the transversal we readily get for the right-angled 

1. A.A. Bjornbe, "Studien tiber Menelaos Spharik" in Abhandlun- 


gen Zur Geschichte der Mathematischen Wi 
3९१५ also Heath, Greek Mathematics, vol, TI ea for 1902, pp. 89 et 
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triangle ABC, the relations :-- 
(i) sin a=sin b sin A 
Gi) sin c=tan a cot A 
(iii) cos b —cos a cos c 
(iv) tan c=tan b cos A ' 


The above are some of the Napier’s rules for a right-angled 
spherical triangle, deducible from Menelaus’s theorem’, They 
are generally sufficient in the case of such triangles. In any 
spherical triangle, however, this theorem of Menelaus does not 
in any single step lead to any of the equivalents of the time- 
altitude or altazimuth equations in spherical astronomy. The 
ancient Indian methods, though none of them are s» highly 
finishe1 as Menelaus's theorem, yet are not less powerful in 
tackling the problems that arise in astronothy in connection 
with the apparent diurnal motion of the héavens. The Greek 
or Ptolemaic method presents no further points of interest except 
initsapplication. We now proceed to illustrate the ancient 
Indian methods and shall refer to the Ptolemaic method as 
Occasion arises. l 


Ancient Indian Methods 
in Spherical Astronomy 


In the Indian methods there is no general rule to follow. 
It is by properties of similar right-angled triangles that a fairly 
complete set of accurate formulae are obtained. These right- 
angled plane triangles are classified under the names,—‘Kranti- 
ksetras’ (triangles of declination) and ‘Aksa-ksetras’ (triangles of 
latitude). We consider the following problems :— 


Problem :- To find the time of rising on the equator ofa 
length l, of arc of the ecliptic measured from the 
first point of Aries. 


Let © be the obliquity of the ecliptic and R.A. the right 
ascension corresponding to the longitude], and 8 the correspond- 


ing declination. The Indian form of the equation is: 
FRI Pee rene Ree Pr AEQ 
l. Three more can be deduced similarly, namely, 


(v) sin c sin b sin C 
(vi) sin a=tan c cot C 
(vii) tan a=cos C tan b. 
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*R sin R.A.= Rin Dx R sins where R is the radius of 


the sphere. 
Note:— If R be the radius of the circle of reference, the 
Indian trigonometrical functions for the atc 6, are 
(1) the ‘sine,’ (2) the ‘cosine’ and (3) the versed 
sine. They are respectively equal to R esin 6, 
R cos 0 and R vers 6. 


In the adjoining figure, O is P 
the centre of the armillary 
sphere, YQ.YC are quadrants of 
the equator and the ecliptic, 
respectively. P is the celestial 
pole, PCQ the summer  solsti- 
tial colure. Join OY, CQ, OP 
and OC. 

Let YS 5९7, YM=R.A, 
CO-—/SYM- ०, SM=s. 

Join OS, OM. PSM is the 
secondary to the equator. Fig. 6 


From C draw CK perpendicular to OQ. From S draw Sm 
and Sn perpendicular to OM and OY, respectively. Join MN 
and from M draw MN perpendicular to Oy. 

Then the triangles Smn and CKO are similar. They are 
called Kranti-byetras" or declination triangles,—similar right- 
angled triangles having one acute angle— o. 

^0 Sm : Sn=CK : OC | 

or =Rsiné: Rsinl=R sino QR 


- « RsinlXR sino 
R XH o= EE ळक ४४२७) 


त oo es kes 25. VarBhamihira, in the Paiicasiddhantiha 
- 22) States it in the form 2R. y (R? Sin NRI Sin गह | 
V CR? Sin ?7) —R? Sin 26 
' 2R cos § 
=RSin R.A, which is evident from 
E figure, Brahmagupta's 
equation is identical wi ; 37 
TD. 40-4] with that of Aryabhata, (375951. IIL 15, Sürya-siddhanta 


Also Bhaskara YW Grahaganit aca 
„` * ^ P. VHI, - 1 T 
with Var&hamihira's forms, stanzas 4-55, is in agreement 
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Greek Method 
In the same figure’ let PSC be the triangle and YMQ be 


the transversal. Then Menelaus's theorem gives 


sin PM, sin Sy, sin CO. 1 
sin MS sinYC sin QP 


1 sinl ,sino _ 
9B “as आय अंक e 
Or sin 6=sin [Xsin 0. 
Indian Method 


Again by the Indian method from the same two simi- 


lar triangles we get 
mn : nS-OK : OC 


mn: R sin L=R coso: R 
R sin (XR cos o 


Or, 
mn = 


Again MN :mn=OM : Om 
ie. R sin R. A.:mn=R: R cos 8 


व _ Rsinl XR ८05 ० 
RsnR.A.— क 10000 2 


Greeb Method 
. Take POM for the triangle and YSC for the transversal. 


Then sin PC, sin QY., sin MS 
र sin CO  sinYM sin SP 


ह cos 0 1 sin 0 | 1 
sin @ sin RA cos ô 


or sin R.A.=tan ô cot ०, l 
The Indian form of the equation is different from that of 


Ptolemy’s. It is also better for the purpose of calculation. 
Note :—From the same two similar triangles we have 


On: ON=R cos ô ; R | 
On : R cos j.E-cos E.A. X F. cos? (3) 


mn 
Again, tan R.A.= —— 
on 


_ [रे 5117 XR cose 
~ RxRcos] १.” (4) 


Again, mn: Sm=OK : KC 


1, Manitius’ Edition of Syntaxis, I, 51-53. 


130 GREEK AND INDIAN METHODS 


R sins XR cose 
or mn a 


‘ SN R R sins XR 
: MLN e sind X K cos? 
R sin R. A= 2. X mn= coss Ne aa (5) 
Problem II :— 
Sidercal Time-intervals 
Indian Method 


The problem discussed above provides the method of find- 
ing the sidereal time-intervals in which the signs of che zodinc 
rise on the equator. To find the ‘corresponding times at any 
latitude ¢, it is necessary to calculate and apply what is the 
ascensional difference due to the elevation of the celestial pole. 
This ascensional difference is called ‘carakala’ or the variation in 
the length of half the day. The ‘sine’ of this 'carabala' is called 
'carajyà.' It ch denotes this ‘carakala,’ 


RsingXR sin 0 XR 
1 न राणा फी oe 
then; R. Sin ch= 77 $xR cos 8 


Just as ín the solution of the previous problem, the dec- 
. linational triangles or “Kranti .Ksetras’ were constructed and 
used, so in the solution of this and other problems another set 


of similar triangles were conceived and constructed and were 
given the name ‘Absa ksetras.” 


Let NPZH be the meri- 
dian (Fig.7), NOH the north- 
south line passing through 
the observer O.P the celestial 
pole, OQ the trace of the 
equator on the meridian 
plane. Z the zenith. Join OZ. 
From Q draw QM perpendi- 
cular to OZ. Then the 
triangle QOM is an ‘Aksa- 
Rsetra’ or a latitudinal right- 
angled triangle, as / QOM= 
कू, the latitude of the station. F; 
Another ‘Aksaksetra’ is thus | ae 
conceived, in the sa , 
south celestial poles, N the Ed pe ABAD the 1 


1, Arpabhatiya, Gola, 26; Patca-siddhantika, IV, 34: B 

j "131. , , 94; Brah थि 
, I, 57-58; Str ya-siddhanta, IL, 91; Grahaganita. Vill. 484 A9. PIRES 
| Bhaskara, Goladhyaya ( Wilkinson and p ) 
also, Bhsskere, Grabaganita, Ch, IX. ome Sastri's tz. ) PP, 173-76; 
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circle of a heavenly body with declination 8, NEHW the 
horizon, PEP’ W the six O' clock circle. Here AA’ the line of 
intersection of the diurnal circle with the horizonis called the 
"udayüsta-sutra'? (or the thread joining the rising and setting 
points). SS’ the line of interesection of the diurnal circle and 
the six o' clock circle, is the horizontal diameter of the diurnal 
circle. From S draw SK and SL perpendiculars respectively to 
AA’ and EW. Join KL. 


__ Now since PN=¢, the latitude of the station. in the small 
right-angled triangle KLS, the Z KLS is also—4. 


SK : SL=QM : MO 
SLXOM RsinóxRsiné 
PE m MO Rcos$ 

Now SK? is a "sine" in the small circle AB A'B’ of which 
the radius is R cos 8; this "sine" reduced to the equator (radius R) 
is the ‘sine’ of cara. 

R sin ch=R sin EPA 
.Rsin 8 XR sin $xR 
R cos $ X cos ô 
Greek Method : 

Let? the arc PA be produced to meet the equator at C. 
Take PCQ’ for the triangle and EAN for the transversal. Then 
we get, | 
sin PA. sin CE y sin (एप 1 
sn AC sin EQ’ sin NP 
cos 9 sin CE, cos $ 1 
sin © 1 sin $ 
sin $Xsin 8 
cos PX cos ` 

Note—The perpendicular distance between AA’ and Ew is 
called the ‘sine’ of the amplitude or the ‘Agra’ which is thus 
calculated :— 

KL: LS=QO0 : OM 
Rs *R sin amplitude="Agra’=KL 


or 


sin CE=sin ch= 


_LSXQO —Rsinô xR 
OM R cos फू 


It is now evident that the ancient Indian method is different 


1, Bh&skara, Gola, VII, 39 

2. This is called by the name ‘kujya’ or ‘kSitijya’. i, e.. earth-sine. Aryabhata, 
Gola, 26, Brahmagupta, II, 57, Sürya-siddhanta, II, 6l etc, 

3. Manitius, ibid, p 

4, Aryabhata, Gola, 30, etc, 
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from the Greek method in this case also. As the triangle KLS 
is difficult to show in the diagram, it is shown in its projection on 
the meridian plane in Burgess's translation of the "Sürya- 
siddhanta,” (page 232)and also in Wilkinson and Bapudeva Sastri’s 
translation of the ‘Siddhanta Siromani, p. 175. This has led 
Braunmuhl to assume that the Indian method of arriving at the 
equation of ascensional difference and some other equations of 
spherical astronomy has its origin in the Analemma ot Ptolemy. 
A careful study, however, does not justify the identification ‘of 
Indian methods with the graphic method of the Analemma, 
which is deduced from the projections of the position of a heav- 
enly body on the meridian prime vertical and the horizon. It is 
being presently shown that what wasdone out of difficulty in 
drawing the figures properly has been taken by Braunmuhl as a 
Greek connection. 


Problem III? :— 
To find the “Time-altitude” Equation 


If from any point S on the diurnal circle a perpendicular 
. be drawn to the Udyasta-Sttra spoken of. before, this perpendi- 
cular is called the cheda or ‘istahyti.. The perpendicular from S 
on the horizon is called ‘Saku’ the sine of the altitude. The 
line joining the foot of the ‘Sanku’ and that of the perpendicular 
on the ‘Udayasta-Stitra’ goes by the name of ‘Sankutala’ and this 
Sankutala lies to the south of the 'Udayasta-Sutra' during the day. 


In this figure (Fig 8) if AA’ be the ‘Udayasta-Sutra’ or the 
intersection of the diurnal circle and the horizon, and S a point 
on the diurnal circle denoting a position of the Sun, SK, SL 
perpendiculars on AA’ and the horizon respectively; SL is called 
the ‘Sariku,’ SK the ‘cheda and LK, the ‘Sankutala’. In this 


triangle KSL, the angle KSL was recognised to be the latitude of 
the station. | 


Thus the triangle SKL is not taken in its projection on the 
meridian plane. The side SK is taken ‘as formed of two parts. 


| 1, Aryabhata could not arrive at the true equation, Cf, Gola 28. The correct 
‘rules occur in Paicasiddhantika, IV, 42, 44; Brühmasphutasiddhanta, III, 
36-35, 26-40 ; Suryasiddhanta, ILL, 34-35. Ga 


2, Bhaskara Says : महस्थानाल्लम्बः शंकुः | तस्यतलमुदयास्तसत्नाइक्षिणतो भवति ॥ 
Gola, VI1I-39-41, Aryabhata uses the term Werte? Gola, 29. 
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Let CC’ be the line of inter- 
section of the diurnal circle 
and the ‘six o'clock ’circle 
EPW. Let SK cut CC’ in 
M. Then. 


SK=S5M+MK 


Here SM, the ‘sine’ in 
the diurnal circle of the 
complement of the hour angle 
is given a distinct name 
‘Kala and MK as explained 

Fig. 8 before is known by the name 
' Kujya.' This ‘Kala’ is constructed from the point S in the diurnal 
circle. Thus the triangles like SKL were not taken in their 
projections on the meridian plane as Braunmtihl would suggest. 


From the triangle KSK, we get, 

‘Cheda : 'Sanbw —R : R cos where ¢ is the latitude of the 
Observer; 

‘Sanku’ is here=R cos Z, Z being fhe Sun’s zenith distance. 
‘cheda’ _R cos ZXR 

R cos 9 

Now ‘Cheda’=radius of the diurnal circle Kujya—versed 

sine of the hour-angle in the diurnal circle O' B-- O' V — BR, 
Rsin 8XR sin R vers HXR cos 8 
SR LEE cos $ ie FR 

R sinSXR sin ó 


As in the previous problem, Kujya=SkK= 


R cos ९ 
RcosZXR, ८0581 RsinóxRsin$  : 
is R cos ¢ R j ae R cos Ø 
x रि 
[e R vers H | 


The above equation simplified becomes 
cos Z=sin& sin 6+cos 8 cos ७ cos H. 


In this connection we consider the altazimuth equation by 
the Indian method. 


l. Bhaskara's Grahaganita, VIII, 55. 
O° is the middle point of CC’ or it is the centre of the diurnal circle 
ABB’, ` 
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- TProblem IV :— 
The Altazimuth Equation 


Indiad Method 
Let a denote the azimuth of the Sun from the south. In 
the same triangle SKL in the same figure, we have: 
LK : SL=R sin ७: R cos ó 
or,  'Sahhutala : ‘Sanku’ =R sin'$ : R cos ¢ 
‘Sankutala’= Ricos ZXR sin $ E ax 3 sin $ 
Now ‘Sankutala’ is made up of two parts, namely, ‘Bahu’ 
and ‘Agra,’ of which the former is the distance of L from the 
observer's East-West line; the ‘Agra’ has been already found. 


Rap R Sin AXR cosa 4.4, , Rsin &XR 
Here ‘Bahu R and Agra = Ro 


‘Sankutala = ‘Bahu -' Agra 
R cos ZXR sin @_R sin ZXR cos a,Rsin 8xR 


en R cos $ R R cosy 
,. २८05 ९ /R cos ZxXR sin ¢ R sin ZXR ८05 6 
or Ksinb— UR ~ Resó | #G TT ) 


which is easily seen to be equivalent to 
sin 637005 Z sin — sin Z cos ७, cos a 
Greek Method 


Ptolemy? has also a method of finding the Sun’s altitude at 
any hour of the day. His method is as follows :— 


Gi) Hewould find by 
means of his tables for the 
times of risings of the signs of 
the zodiac, the orient ecliptic 
point. Gi) He would then 
find the culminating point of 
the ecliptic. (iii) He would 
finally apply Menelaus’s 
theorem in spherics thus :— 


Let ASC be any position 
| Fig.9 of the ecliptic, Fig, 9)NZC the 
l. The equivalent of this. ina particular case,is first found in Brahma. 


sphutasiddhanta, Ch, III, 54-56 Cf, Süryasiddhaünta, HI, 28-31, also 
Bhüskara Grahaganita, IX, 50-52, 


2, Manitius, ibid, pp, 118, 19. 
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meridian, NAMH the horizon, Z, the zenith and S the Sun. 
Here the celestial longitudes cf C, Sand Aare taken to be 
known; hence ZC and CH are also known. 


Now take ZCS for the triangle and HMA to be the trans- 
versal ; we then have by Menelaus’s theorem. 
sin ZH sin CA sin SM _ 
sin HC''sin AS sin MZ 
cos CZ Xsin AS 
sn CA 
It is thus clear that Ptolemy had no direct method for 
connecting the Sun's altitude aad the hour-angle. This method 
is workable for the problem "given time, find the altitude" but 
is not workable in the converse problem: besides, the calcula- 
tion of the longitudes of A and C is very cumbrous. 


or sin SM= 


Again, when EA has been found out, taking ZHM for the 
triangle and CSA for the transversal, we get. 
so HA a nS ४ Se = 1, whence and thence HM, 
the azimuth can be found. The method is here also cumbrous, 
there being no direct connection between altitule and azimuth ; 
besides the time-element is not avoided. 


The Analemma of Ptolemy 
and the Indian Method. 
When the Sun’s declination is zero and his hour-angle, is 
H. Zeuthen! following the method of the 'Analemma' of 
' Ptolemy, as explained by Braunmuhl* has deduced the following 
equaticns : 
(1) cos Z=cos H. cos $ 
tan H 
(2) tan ET 
To these two, Heath following Braunmuhl adds 


(3) *tanZQ ir 


1. Heath, Greek Mathematics, Vol. IT. pp, 290-91. 
Zeauthen, Bibliotheca Mathematica, 13, 1900, pp, 23-27, 
2. Braunmuhl , ibid, pp, 12-13, 


3. The Indian form of this equatiom is R Sin ZQ =___RSin HXR 
A/ R2 - R2cos?H X R2 Sin? 
R 
Bhüskara's, Golàdh ya ya, Com. on VIII, 67. 
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where Z is the zenith and Q is the point of intersection of the 
prime vertical andits secondary passing through the Sun and 
the north-south points. 

Zeuthen! points out that later in the same treatise Ptolemy 
finds the arc 28 described above the horizon by a star of given 
declination 8’ by a procedure equivalent to the formula. 

(4) cos 8=tan $' tan 0. 

With regard tothe 'Analemma' of Ptolemy. it may be 
noted, as Heath? says, that "the procedure amounts to a 
method of graphically constructing the arcs required as parts of 
an auxiliary circle in one plane.” Many thiig; may be, in 
practice, done graphically far more easily than by the theoreti- 
cal method. Besides, no theoretical calculations occur in the 
'Analemma'. Zeuthen?, following the method of this work, has 
deduced in the general case, the two equations. 

(5) cos Z=(cos 8, cos H+sin 8. tan $) cos 9. 
cos 8.sin H 


(cos 8.cos H+sin 8.tan 9) sin $ 


These equations are suggested to a modern reader from a 
study of the figures in the ‘Analemma.’ But neither in this work 
nor in the ‘Syntaxis’ are they to be found. With regard to the 
first four formulae, itis possible that they were recognised by 
Ptolemy. With regard to the last two, Zeuthen? remarks "mais 
le texte nen contient rien, and they were certainly not recog- 
nised by Ptolemy. 

Besides the tangent function is wholly absent in Greek 
trigonometry. They are also different in form from those arrived 
‘at by the Indian method as explained before. Thus, it is clear 
that the Indian methods are in no way connected with the 
method of the ' Analemma.' 

Even taking for granted that the Indians followed a method 
of projection much allied to the method of the Analemma' there 
is no adequate reason for assuming that their method 15 derived 
from any Greek source. Analogy and precedence do not neces- 
sarily constitute originality —there is still the chance of a remoter 
origin from which both the systems drew their inspiration. The 
method of the ‘Analemma,’ as has been already stated, presents 


३, 2, Bjornbo, ioc, cit, p, 86 
3, Zeuthen, loc, cit. p. 27. 


(6) tan a= 


ANGLE BETWEEN ECLIPTIC AND MERIDIAN 137 


graphical method for constructing the Sun's altitude and azimuth 
from the hour angle when the Sun’s declination is zero but such 
a graphical method is generally complex as compared with the 
elegant Indian method. An astronomer who constructs and uses 
an armillary sphere to arrive at his equations in spherical astro- 
nomy and who has not a well-developed spherical astronomy at 
his command must have to draw perpendiculars from the positions 
of the heavenly body. not only on the meridian plane, the hori- 
zon or on the prime vertical as the occasion arises, but also on 
the line of intersection of the diurnal circle with the horizon. 
Hence Braunmuühl's statement that the Indian methods of spheri- 
cal astronomy have their origin in the 'Analemma's. in spite of 
his admitting that Indians were first to utilise its methods, is rather 
far-fetched and tends to take away the honour from the great 
Indian astronomers, who devised the beautiful methods. The 
‘Analemma’ as it now exists is a Latin translation from an Arabic 
version of the original Greek’. We may reasonably doubt that the 
Arabic version was greatly influenced by the ancient Indian system. 
We now passonto the consideration of other allied or 
similar problems in the two systems of astronomy. 
Problem Y — 
To find the Angle between the Ecliptic and the Meridian 


Indian Method? 


Let YSA be thee cliptic, YCE 
the equator, E the east-point of 
the horizon (Fig 10). Cut off 
SH=90° and draw the great 
circle HEAP’ cutting the meri- 
dian P'SCH at the points P' and 
H. The aim isto find AP’ but 
it is enough to find EA since AP’ 
is the complement of EA’. 

Both Aryabhata and 


Brahmagupta were unable to 
find EA correctly. Let P be the 
Fig. 10 . celestial pole and let PAE’ be 


1. On the influence of the ancient Indians on Arab mathematics and 
astronomy; see Alberuni's India, translated by Dr, E, Sachau, Vol, II, p. 304, 

2. Aryabhata, Gola, 45; BrSpSi, IV. 17; Stirya-siddhanta, IV. 25; Bhas- 
kara's Goladhyaya, VIII, 21-74, first example in his own commentary, 


138 GREEK AND INDIAN METHODS 


the secondary to the equator cutting it at E'. Both the above 
astronomers were content with the idea that AE=AE’, or that 
AF =the declination of the point A of the ecliptic which is 90° 
ahead of S inthe above figure. This idea continued till the 
time of Bhaskara II (1150 A.D.) who found out the correct 
equation. 


He recognised that CS, the declination of S=PP’; P'EH is 
then the horizon of the station whose north geographical latitude 
is CS. Also the ‘sine’of EA is the ‘Agra or the sine of the 
amplitude of the point A for the latitude CS. 


“Rein FARR SMAE XR R sin 90 +S) xR sin o 


— , 


RcosCS ^. R 
TEM. आल 
R cos CS 
or R sin EA=Rsin OUT) XR sin © 
R cos 8 


wherel stands for YS and 8 for CS. 
Greeb Method : 


We give below the Ptolemy's method in a slightly modified 
form’, Let SHA be the triangle and YCE be the transversal; 
then we have, 

sim SC sin HE sin AY | 

sn CH^sin EA sin YS 

sin 8 sin 90* sim (90°) _ 


cos 8 ^ un EA sin ८ i 


- sin E A Sin xsin (90°+D 

d coséXsini ' 

which is readily transformed into Bhaskara’s equation. The 
originality of Bhaskara would be readily admitted. 


Problem VI— 
To find the Angle between the 
Ecliptic and the Horrizon 
Indian Method : 
(A) Aryabhata’s method: It consists of the following? 
Steps :— 


(1) Determination of the orient point of ecliptic. 
(2) Finding the sine of its amplitude. 


i, Manitius, ibid, Book I, pp. 104-06, 
_ & Aryabhata, Gola, 33 : Süiryasiddhanta, V, 5-6. 
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(3) Determination of the culminating point of the ecliptic 
from the hour-angle of the Sun. 


(4) Finding the declination of the culminating point of the 
ecliptic, 


Having obtained the above elements, his rule can be follow- 
ed thus: 


In this Fig. 11 NZH is the meridian, HMEAN tlie horizon, 
CN'A the ecliptic. If N' be the nonagesimal or the highest point 
of the ecliptic, the altitude of N’ is the inclination of the ecliptic 
to the horizon. 


Let ZN'M be the vertical 
through N’, meeting the horizon 
at M. 


When the time is given, the 
longitudes of A and C can be 
found out, from which CZ the 
zenith distance of C and EA the 
amplitude of the orient ecliptic 
point can be determined. 


Fig. 11 
Here HM=EA, 
According to Aryabhata, 
Rsin CN'— R sin CZ Em CAXR sm HM Rsin HM 
and R sin ZN'—4/(R sin CZY—(R sin. CN’)? 
This is only an approximate rule. As expressed here, 
R sin प वा न sin CZ = cos HM 
IR sin CZXR cos HMxR 
RXR cos CN' 
_ Rsin CZXR cos HM 
n R cos CN' : 
(B) The method of Brahmagupta? : 
Brahmagupta would also first determine the orient ecliptic 


approximately. 


accurately. 


1, This correction was perhaps first noticed by Ranganatha (1603 A, D.) 
in his commentary in the Stiryasiddhanta. 


. 2. BrSpSi. V 3. 
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point A. Then he subtracts 90° from the longitude of A. Thus 
having the longitude of N’, he next finds the part of the day 
elapsed of N’ ; from which by the time-altitude equation discussed 
above, he finds ZN’. This is of course more agturate than that of 
Aryabhata. Bhaskara’ here follows Brahmagupta. 


Greek Method : 


Let the ecliptic CN’A cut the lower half of the meridian at 
F. Ptolemy takes AK along the ecliptic=90° and AR along the 
horizon=90°; then the great circle passing through R and K passes 
through the nadir Z'. Now take Z'FK tor the triangle and ANR 
for the transversal, then by Menelaus's theorem? 


sin FN in ZR sin KA E 
sin NZ ^ sin RK "sin AF 
:, dn ९-० EN cos FZ cos CZ sin CH 
dis sn AF sin AC sin AC sin AC 
sin CH 
sn AC 
Here Ptolemy's equation is simpler than that of Aryabhata: 
hence they must be independent of each other. 


or sin MN’= 


Problem VIT:— 


To find the Angle made by the 
Vertical through any Point of the 
Ecliptic with the Latter 


This problem is considered 
by Ptolemy but it is not consider- 
ed separately in Indian Astronomy, 
but from the rule for parallax in 
longitude. the rule for its calcula- 
tion can be deduced, 


Fig. 12 


Indian Method : 


In Fig.12 S represents the true position of the 
Sun and S' the Sun's position as depressed by parallax. N’SA is 
the ecliptic. If from S’, SQ be drawn perpendicular to the ecli- 
ptic, then. if P is the horizontal parallax, | 
1, Grahagenita; जा 3-4, 
2. Manitius, ibid, pp. 110-111. 


"1 
जक के 
= 
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, Reos S'SQ PXRsin ZS R co SS 
SQ-SSX i PME 2 R 


=R V(Rsin ZSP- (Rosin NY 
t= एड R sin N'SXR cos ZN' where Nis the nen testa 
Thus R cos S'SQ is seen to be 
R sin N'SXR cos ZN 
> R sin Z5 
The Indian method is fully deseribed bw Piha, ta te 
‘Goladhyaya. VIIL 12-25. The truth of the Bliss cule tea Rec 
S'SQ is easily seen from the spherical tii male Ao wire AL 7, 
the pole of the ecliptic, 


Greek Method : 


SPtolemy takes SK and SL छ) each, abem the verti 41 
circle ZSEK and the ecliptic NSA. ‘Phe great circle throigh K 
and L cuts the horizon at R which isthe pole sf the vertical 
circle. He takes SKL for the triangle and BAR for the trans 
versal, then 

sin SE sin KR, sin LA 

sn ER sin LR“sin AS 
- [२००९९ ZSXcos AS 

` sn ZSXsin AS 
or cosS'SQ-cot Z8 cot ASsatan SE x cot AS, 


The Indian and the Greek rulesare alrogether different 
both in form and method. There can. therefore, he no questian 
of any connection between them. 


Problem VIII :— 
To convert the Celestial Longitude of a Heavenly 
Body into its Polar Longitude 
If ० be the position of a (Fig.13),YK and eK are the celestial 
longitude and the celestial latitude, respectively; YM and eM 


are the polar longitude and polar latitude ; YN and OW are the 
right ascension and declination of the star. 


Indian Method 
All Indian astronomers attempt at finding MK which. aub 


l. Aryabhata, Gola, 34 PaRcasiddhaniiha, IX, 22 BySpSi, X1, 23, 
7-8 hüskara, Grahaidania, X1 4, 


I 


all ७५३५.०५.५५ 


2. BrSpSi, V, 4-5 Süryasiddhanta, 
3, Manitius, ibid, p. 119 
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point A. Then he subtracts 90° from the longitude of A. Thus 
having the longitude of N’, he next finds the part of the day 
elapsed of N’ ; from which by the time-altitude equation discussed 
above, he finds ZN’. This is of course more ageurate than that of 
Aryabhata. Bhaskara! here follows Brahmagupta. 


Greeb Method : 


Let the ecliptic CN’A cut the lower half of the meridian at 
F. Ptolemy takes AK along the ecliptic=90° and AR along the 
horizon=90°; then the great circle passing through R and K passes 
through the nadir Z’. Now take Z’FK for the triangle and ANR 
for the transversal, then by Menelaus’s theorem? 
sin EN , Sin. ZR sin KA = 
sin NZ ^sin RK “sin AF 

pgi FN cos FZ cos CZ sin CH 


* Si NU" EF r om a C Li C 
sin AF sin A sin AC sin A 
n sn CH 
or sin MN'—- C 
sin A 


Here Ptolemy’s equation is simpler than that of Aryabhata: 
hence they must be independent of each other. 


Problem VII:— 


To find the Angle made by the 
Vertical through any Point of the 
Ecliptic with the Latter 


This problem is considered 
by Ptolemy but it is not consider- 
ed separately in Indiam Astronomy, 
but from the rule for parallax in 
longitude, the rule for its calcula- 
tion can be deduced. 


Fig. 12 
Indian Method : 


In Fig.12 S represents the true position of the 
Sun and 5 the Sun's position as depressed by parallax. N’SA is 
the ecliptic. If from S', S'O be drawn perpendicular to the ecli- 
ptic, then, if P is the horizontal parallax, 
1, Grahaganita; XII, 3-4. | 
2. Manitius, ibid, pp. 110-111. 
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egy R cos SSQ PXRsin ZS XR cos S'SQ 
SQ-SS'X QE = R aa eae 


P 
PEE REOR 
R V(Rsin ZS¥—(R sin ZN’)? 


2. eX RsinNSXR cos ZN’, where N’ is the nonagesimal. 


Thus R cos S'SQ is seen to be 
 Rsin N'SXR cos ZN’ 
i R.sin ZS 
The Indian method is fully described by Bhaskara in his 
'Goladhyaya. VIII. 12-25. The truth of the Indian rule for R cos 
S'SQ is easily seen from the spherical triangle RZS, where X is 
the pole of the ecliptic, 


Greeb Method : 


Ptolemy takes SK and SL=90° each, along the vertical 
circle ZSEK and the ecliptic NSA. The great circle through K 
and L cutsthe horizon at R which isthe pole of the vertical 
circle. He takes SKL for the triangle and EAR for the trans- 
versal, then 

sin SE sin KR, sin LA . 

sin EK sin LR sin AS 
cos ZSxcos AS 
sin ZSXxsn AS 
or cosS'SQ-cot Z8 xXcot AS=tan SEX cot AS. 


The Indian and the Greek rulesare altogether different 
both in form and method. There can, therefore, be no question 
of any connection between them. 


Problem VIII :— 


To convert the Celestial Longitude of a Heavenly 

Body into its Polar Longitude 

If « be the position of a (Fig.13),YK and oK are the celestial 

longitude and the celestial latitude. respectively; YM and cM 

are the polar longitude and polar latitude; YN and oV are the- 
right ascension and declination of the star. 

Indian Method : 
All Indian astronomers attempt at finding MK which, sub- 
1, Aryabhata, Gola, 34; Paticasiddhantika, IX, 22 BrSpSi, XT, 23. 


2. BrSpSi. V, 4-5; Süryasiddhanta, V, 7-8 Bhaskara, Grahagenita, XII, 4. 
3. Manitius, ibid, p. 119, 


1 


or sin LR= 
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tracted from, or added to. YK the celestial longitude, gives YM 
the polar longitude. 


According to Aryabhata’, 


ME oKXR TRXR vers PR XR sin € sin @ 


C Brahmagupta? makes a dis- 

D tinct improvement on Aryabhata 

: and gives his rule for finding the 

d N A projection MK on the celestial 

K o equator. 

If P be the celestial pole, PKH 

the secondary to the equator, 
Brahmagupta says that, 


Fig- 13 

NH= 2ÉXR sin TEXR sin CR sin ० 

If from ०, oR is drawn perpendicular to PKH. it is evident 
that, 
र 511 ० 1८ ०८२ शा) 0 KR 

R * 

According to Aryabhata and Brahmagupta, as explained 

before, 


R sin oKR— 


R sin o R= 


Rsn (YK--90)XR sin 9 
R 
Hence Brahmagupta intends that. 


NH=oR = oKXR QUEE oKR 


which is rather a big assumption. He then directs the finding of 
the part of the ecliptic of which cR or NH is the projection on 
the equator thus approximately to MK. 


Aryabhata, Brahmagupta? and the modern Siryasiddhanta 
take the declination GN—9K--KH where ok is small. They 
do not consider the case where oK is large 


Bhaskara alone gives us fairly correct rules for this trans- 
formation of co-ordinates 
1, Aryabhata, Gola, 36 


2, BrSpSi X. 17 
3. BrSpSi, X. 15, SErvasiddhante. II, 58. 
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In order to find oN, he would multiply 
oK by? cos CKP 


R ; according to him, 
oN= [E CREE cos CKE oKP LRH 


Thisisa decided improvement on Brahmagupta’s corres- 
ponding rule. The declination oN obtained would be very 
nearly accurate. 


Having obtained oN, Bhaskara? then directs the finding of 
NH, thus, 


N oKXR sin eKP 
pem RcosoN | 

He then directs the finding of MK on the ecliptic of which 

NH is the projection by means of the times of rising of the signs 
of the zodiac on the equator. 


Thus the Indian methods show a beginning and develop- 
ment only. The Greek method as given by Ptolemy is mathe- 
matically accurate. 


Greek Method? 


To transform the celestial longitude and celestial latitude to 
right ascension and declination. 

Let the great circle RoK meet the equator at A. Ptolemy 
would then from the given value of YK, find YA and AKiby 
using his tables for the rising of signs of the zodiac on the equa- 
tor. He then takes AP for the triangle and YN A Q for the 
transversal The Menelaus' Equation. then, 1s 

sin AO sin PN sin TA]? 

sin QP‘ शा Nos sin AX 
Here AQ=90°+, QP=90°, PN=90°; cA=coK+KaA. 
JX 0 —90*--K A, whence Ne is obtained. 


He next takes PNQ for the triangle and AoA for the trans- 
versal, 


. sin PA sin (25 sin Ne zu 
‘sin AQ“ sm AN‘ ‘sin op 
Here 7755०, 7((055-907+ ०, QDA=—90°—YA. 
Hence the above equation gives him AN. Now, 
YN=Y A— AN, 
J, Bhsskara, Grahaganita XIII, 3. 
2, Ibid. XIII, 4. | 
3. Manitius, Ibid, Vol, IT, Achtes Buch, pp, 84-85, 


X 
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It is almost needless to say that neither in the method nor 
in therulesis there any agreement between the Indian and 
Greek spherical astronomy in the solution of this problem. 

Kaye’s view? 

As to Kaye, it appears that he has not. been ableto find a 
method in the translation of the Suyrasiddhànta by Burgess. The 
figures of his paper referred to before do not show the “Aksakset- 
ras" even in their projections on the meridian place. He refers 
to Braunmuhl's History of Trigonometry but does not appear to 
have been able tofollow him in his "Methode der indischen 
Trigonometrie.” Kaye however, is not slow in belittling Indian 
trigonometry when he says :— The Indian astronomers employed 
the sine function principally and the versed sine occasionally ; 
they never employed the tangent function; and generally, but not 
always preferred to employ the sine of the complementary angle 
rather than the cosine functions.’ 

It is evident that Kaye 
never understood the meaning 
of the Indian functions of 
‘sine’ and ‘cosine.’ These 
functions are fully explained 
by  Bhaskara? when he 
says :— | 


“Of that point the dis- 
tance from the east-west line 
is the sine and the distance of 
the point from the north-south 
line is the “cosine”. 


Fig. 14 
In (Fig. 14) of the arc AP; PiMi is the “sine” 
and PiN; is the “cosine” of APs, PsMeis the "sine" and PiN» 
is the “cosine”; of APs, PMs is the "sine" and PsN is the 
“cosine”; etc. It is evident that a better definition of . these fun- 
ctions was never given. | 
We have thus seen that some of the solutions of Aryabhata 
1 J. A. 5. B,N,S, XV, p. 154. 
2. तस्य बिन्दोः प्राच्द“परायाङ्च यदन्तर सादोर्ज्या | 


GRR यदन्तरं सा कोटिज्या it 
—(Bhaskara, Grahaganita, commentary. If, 88-21 
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are imperfect, of Brahmagupta the solutions are more accurate, 
while those of Bhaskara are generally mathematically correct. 
The date of the scientific ancient Indian Astronomy is indeed 
499 A. D., while that of the Syntaxis is about 170 A.D. Itis by 
these shortcomings and differences in the methods, new ideas (e.g., 
the idea of the differential calculus)* and the like, that we 
can sately say that Indian Astronomy in its scientific form. 
although of a later date than the "Syntaxis" of Ptolemy, is origi- 
naland not borrowed from foreign source. There is evidence 
that some crude form of Greek astronomy was transmitted to 
India and went by the name of the “Romaka” or the "Pauliía" 
Siddhanta, prior to the time of Aryabhata but our great Indian 
astronomers, Aryabhata with his pupils, Varaha-mihira and 
Brahmagupta, had to construct a new science altogether. 


(This Chapter is almost a reproduction of the paper by 
P. C. Sengupta, as acknowledged earlier). 


Reference 


P.C. Sengupta: The Khandakhadyaka, 1934 


CHAPTER VII 
Epicyclic Theory 
of Ancient Indians 


We shall give here some details of the Indian concepts 
regarding the motion of planets or wandering bodies among the 
stars. The Vedanga Jyotisa (1400 B. C. or earlier) does not speak 
of this, A comparison of the astronomical constants of the 
Greek and the ancient Indian systems, points unmistakably to the 
conclusion that the Indian constants as determined by Aryabhata 
I and his successors, are almost in allcases different from those 
of Greeks. Indian astronomers were highly original in their con- 
cepts and treatment. The originality of Aryabhata I and other 
astronomers would be seen from what we are discribing below. 


Apparent Motiozs of the Sun and Moon 


We have the following passages from Aryabhata : 

All planets move in eccentrics to their orbits at the mean 
rates of angular motion, in the direction of the signs of the 
zodiac from their apogees (or aphelia) and in the opposite 
directions from their Sighroccas 


The eccentric circles of planets are equal to their concentrics 


and the centre Of the eccentric is removed from the centre 
of the Earth. 


The distance between the centre of the Earth and the centre 
of the eccentric is equal to the radius of the planet's epicycle; 
on the circumference (whether of the epicycle or of the 
eccentric) the planet undoubtedly moves with the mean 


motion. 
Here the central idea was that undou- 
btedly planets moved unifomly in circles 
: p M round the Earth; if the motion appeared 
Ve to be variable, it was due to the fact that 
Ww the centres of such circle (i. e. the con- 
MT centric circles) did not coincide with the 


centre of the Earth. 
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Let E represent the centre of the Earth(Fig.15),APM the Sun's 
circular orbit or concentric; let A and P be the apogee and the 
perigee respectively. From EA, cut off EC equal to the radius of 
the Sun’s epicycle. With centre C and radius equal to EA describe 
the eccentric A'P'S cutting AP and AP produced at P’ and A’. 
Here A’ and P’ are the real apogee and perigee of the Sun’s orbit. 
Let PM and P'S be any two equal arcs measured from P and Pp. 

The idea is that the mean planet M and the apparent Sun S 
move simultaneously from P and P' in the counterclockwise 
direction along the concentric and the eccentric circles. They 
move with the same angular motion and arrive simultaneously 
at M and S. 

Here EM and CS are parallel and equal hence MS is 
also equal and parallel to EC. Let SH be drawn perpendicular 
to EM : 

The angle PEM is the mean anomaly and the angle P'ES the 
true anomaly; the angle SEM is the equation of the centre, is readily 
seen to be plus CF) from P' to A’ and minus (—) from A’ to P’. 
Thus as regards the character of the equation, the eccentric circle 
is quite right. We now turn to exmine how far it is true as to 
the amount. 

Let the angle SEM denoted by E and the angle / PEM 
=L P'CS-—8; EP=CP’=a; EC=MS=p, then 

SH _ psin 90 
व्य E—HE ap cos 0 


E-—-- sin 07 pin 203 s sin 3 6.... 
Now the true value of E in elliptic motion is given by 


E=( 2e— ) sin "EM ME sin 2g 4.13€ sin 39*.... 


3 
e 
It we now put टेशन ऱ्य as a first appoximation—— —2e 


Hence 2052 which is greater than 1 e by + e. In the 


case of the Sun if the value of p be correctly taken the error in the 
coefficient of the second term becomes+3’; similarly in the case of 
the Moon. the corresponding error becomes+8’, 


*Godíray's Astronomy, p. 149, 
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Again if Pe, what is the centre of the eccentric circle is 


the empty focus of the ellipse or that the ancient astronomers 
practically took the planets to be moving with uniform angular 


motion round the empty focus. This was not a bad approxi- 
mation. है 
Also ES=r=EH approximately. 


r=q ( = 666 ) 
a 
but in the elliptic motion 
r=q (l—e cos 8).* 
Hence the error is not very considerable here also. 


This is the way in which the ancient astronomers, both 
Greek and Hindu, sought to explain the inequalities in the motion 
of the Sun and the Moon. In the case of the Moon, these astro- 


3 
। e 
nomers took the coefficient 20—— T =300 nearly; the modern value 


is377 nearly. The reason for this has been pointed out to be 
that the Moon was observed correctly only at times of eclipses. 
At the eclipses of sygygies, the evection term of the Moon's equa- 
tion .diminishes (numerically) the principal ecliptic term by 
about 76. 

We have thus far explained the idea of planetary motion of 
the ancients under the eccentric circle costruction. The same, 
however, is explained under the epicyclic construction. 


Let AMP be the circular orbit of the Sun, having E the centre 
of the earth for the centre. (Fig. 16) 
Let the diameter AEP be the apse 
line. A the apogee and P the perigee- 
Let M bethe mean position of the 
Sun in the orbit. With M as the 
centre, describe the epicycle UNS. — 
Let EM cut the epicycle at N and U. 
Now the construction for finding S 
the apparent Sun is thus given: — 


Fig. 16 
Mi / UMS- 2 MEA, the arc US is measured clockwise 
whereas the arc A to M is measured counterclockwise. 
From this construction MS is parallel to EA. If EC be 
measured equal to MS, the radius of the epicycle, along EA tor 


* Godfray’s Astronomy, p. 149. 
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wards the apogee, then CS is a constant length and C is a fixed 
point. Hence the locus of 5 is an equ al circle with the centre at 
C. Thus both the eccentric, and the epicycle and the concentric 
combined. led to the same position. 

It was thus usual to explain the planetary motion under 
both the assumed constructions; and both gave the position for a 
planet. The eccentric circle construction appears to be the earlier 
in the history of astronomy and the latter was later. If the 
former construction can be traced to Apollonius of Perga who did 
so much to develop the “conic sections’ as science, the reason why 
he preferred the eccentric circle to the ellipse. appears to be that 
either that this planetary construction was always deep-rooted in 
the minds of men or that he wascarried by the idea that “the 
circle was the most perfect curve.’ We are inclined to the view 
that the eccentric circle idea was transmitted from Babylonia to 
Greece. We now pass on to consider the Indian construction for 
the possition of superior and inferior planets. 

Superior Planets 

With regard to the five planets Mercury, Venus Mars 
Jupiter and Saturn, the Indian astronomers give only one constru- 
ction for finding the apparent geocentric position. Each of 
these "star planets" is conceived as having twofold planetary 
inequalities : (1) the inequality of apsis, (ii) the inequality of the 
fighra. With regard to the superior planets, the sighra apogee or 
the sghrocca coincided with the mean position of the Sun. As 
Varahamihira observed. of the other planets beginning with Mars 
the Sun is the so-called sighra. (PSi. XVII. 1) 

Let AMSP be the concentric of whichthe centre E is the 


same as that of theearth(Fig.17); 
A'MiP' the eccentric circle of 
apsis of a superior planet, of 
which the centre is C;A,M,S,P be 
respectively the apogee, the Mars 
planet, the direction of the 
{ghra and the perigee of the 
concentric; A’%MiP’ be the 
apogee, the planet as corrected 
by the equation of apsis, P’ the 
perigee in the eccentric. The arc 


Fig. 17 
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AM=arc A'M;; MM, is parallel and equal to EC. As used be- 
fore, both the concentric and tha eccentric are of the same radius. 


Here the mean planet Min the concentric is taken to be, 
deflected to M, due to the true motion in the eccentric circle. 
Join EM, cutting the concentric at Ma. Now let ES be joined 
and let S' be taken along ES. such that 

ES’ Sighra periphery of the planet in degrees 
ES 360 
. Sun's mean distance from the Earth 
Planets mean distance from the Sun or the Earth; 
ES’ thus determined is called theradius of the fighra epicycle of 
the superior planet. 

With S'as the centre and the radius equal to ES or EA 
describe another circle which is called the sighra eccentric cutting 
ES produced at S’, Now measure the arc S"M, in the concen- 
tric=SM, in the concentric. The apparent superior planet is 
seen in the direction EM; from the Earth. Thisis the construc- 
tion used in Hindu astronomy calculating the geocentric longitude 
of any star planet. 


It is evident in the case of a superior planet that the eccen- 
tric having S' for the centre and whose radius EA —R the 
standard radius for any circular orbit, is the mean orbit of 
the planet and S' the mean position of the Sun. In other words, 
in the case of a superior planet, the Sighra eccentric represents 
the mean orbit round the Sun. If the parallelogram CES'C' be 
constructed. then an equal circle described with C' as the centre 
is the apparent eccentric orbit of the superior planet. 


In the actual method of calculating the geocentric longitude 
of a "star planet" there are four operations given. the first two of 
which have the effect of changing the arc MA or rather the point 
A. The last two operations relate to the two displacements MM, 
and M.Ms. We have here followed solely the construction of 
the eccentric circles; the same geocentric position of a superior 
planet could be equally well obtained by the epicyclic cons- 
truction. In describing the constructions for finding the position. 
of an inferior planet we shall follow the epicyclic construction 


only 
Inferior Planets 


Let E be the centre of the Earth (Fig. 18), AMS the orbit of 
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a mean inferior planet or the mean Sun. EA the direction of the 
apogee of apsis and ES that of the 
&ghra. The inequality of the apsis takes 
the mean geocentric planet from M to 
M; such that MM, is parallel to EA. 
Let EM, be joined cutting the con- 
centric at M, ; Ms is taken as the 
centre of the fighra epicyle or the 
real circular orbit in which the appa- 
rent planet moves. 


Fig. 18 
With M, as the centre and the radius of theinferior pla- 
nents’ sighra epicycle as radius, describe the circle NVU which 
is here the fighra epicycle or the real circular orbit. In it draw 
the radius MiV parallel to ES; then VP is the geocentric position 
of the inferior planet. 


Here the first displacement MM, is due to the inequality 
of apsis and is for finding the position of M, the centre of the 
real circular orbit. The idea was that the apparent planet moved 
in a circular orbit of which the centre was very near the mean 
position of the Sun, the first operation in this construction was 
calculated to determine the centre of this so-called circular orbit 
of an inferior planet. 


The sghra of an inferior planet moves round the Earth ‘at 
the same mean rate in which the inferior planet moves round the 
Sun; hence the line ES in this figure is always parallel to the line 
joining the Sun to the mean heliocentric inferior planet, and in 
our construction, it is parallel to M,V. 


This in brief is an outline of the Indian idea of planetary 
motion as taught by Aryabhata I, Brahmagupta and Bhaskara II. 


* 
— o :— 


Reference 


P.C. Sengupta: The Khandakhadyaka, 1934. 


CHAPTER VIII 


Brahmagupta 
and Arithmetic 


Scope of Ganita 


The word Ganita meansthe science of calculation. The 
term occurs in the Vedanga Jyautisa (c. 1200 B. C.) : 

Just as the crest is to the peacocks, and just as the head- 

gem isto the snakes, so the Ganita among the Vedanga 

Sastras stands at the head.! (VJ. 4) 

In the ancient Buddhistic literature, we find mention of 
three classes of ganita © (i) mudraà (finger arithmetic). (ii) 
ganana (mental arithmetic), and (iii) sam.bhyàána (higher arith- 
metic in general). In the Brahmasphutasiddhanta, Brahmagupta 
uses the word ganita in the sense of eltire calculations. His 
ganitadhyaya (Chapter XII) includes; 

(i) Misraka (mixtures). (i) Sredhs (series). (iii) Ksetra 

plane figures), (iv) Vrtta-ksetra (circles), (v) Khata (ex- 

cavations), (vi) Citi (piles of bricks) (vii) Krakacika 

(sawn pieces of timber). (viii) Rasi (heaps or mounds of 

grain, and (ix) Chaya (shadow). 

Brahmagupta also uses the term Dhialikarma (literally meaning 
४ ysnPwork’’) for higher mathematics : 

The one learned man Who knows the dhü'ibarma or th2 

science of mathematics as propounded by Brahmagupta 

would far excell them in learning who are taught the 
calculations according to Aryabhata. Visnucandra and 
others | 
- In these ten chapters of the Brahmasiddhanta has been 
given the dhüulibarma or the science of entire calculations 


1. यथा शिखा मयूराणां नागानां मणयो यथा | 

तद्‌ वदू वेदांग-शास्त्राणां गणितं मूर्षनि स्थितम्‌ ॥ | VJ. 4. 
2. नावार्या ज्ञातेरपि तन्त्ररायभटविष्णुचन्द्राद्य 

यो ब्रह्म धूलिकमंविदाचायेत्वं भवति तस्य ॥ | —BrSpSi. X. 62. 
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which is faultless.’ 


This science of dhulibarma has not been imparted by great 
teachers for blasphemy. One who would be using it tor this 
purpose would lose all good name.” 


Brahmagupta uses the term ganita only for those calculations 
which are of arithmetical in nature. The science of algebra, the 
foundations of which was laid by Aryabhata I, was named as 
huttaka or kuttakara by Aryabhata, and in the Brahmasphuta- 
siddhanta also it is separately dealt with under Kuttadhyaya or 
kutiakadhaya (Chapter XVIII). Later on the term bijaganita 
was specifically given to the science of algebra. 


The Kuitadhyaya of the Brahmasphutasiddhanta deals with 
the (i) concept of kuttaka (pulveriser) , addition of positive and 
negative as well as zero quantities, equations in one unknown 
(eba-varna samikarana), equations in several unknowns (aneka- 
varna samikarana), equations involving products of unknowns 
(bhavta) and quadratic equations (varga-prakrtih) (Chapter XVIII 
of the Brahmasphutasiddhanta). 


Aryabhata, Bhaskara and 
Brahmagupta use Place Value Notations. 


In Europe the first definite traces of the place-value nume- 
rals are found in the tenth and eleventh centuries, but the 
numerals came into general use in mathematical text books only 
in the seventeenth century. In India, however, Aryabhata I 
(499), Bhaskara I (522), Lalla (c. 598) and Brahmagupta (628) 
all use the place value numerals. There is no trace of any other 
system in their works. Perhapsin this country we had the place 
value system as early as 200 B.C. if not earlier. The use of a 
symbol for zero is found in Pingala’s Chandah Sutra (perhaps of 
200 B.C). In literature, we have an indication of the place 
value from about 100 B.C. and later in the Puranas from the 
second to the fourth century A.D. The Bakhasali Manuscript 
(perhaps of 200 A.D.) uses the place-value notations. The 
earliest use of the place value principle with the letter numerals 


1. अहयोगोत्र महयुतिरायात्रिशतियुताष्टसप्तत्या । JE M 
अध्यायंदेशाभिधू लिक्मं वोच्चेर्दिना अझे ॥ | e ‘—BrSpSi.X. 66. 

2. गुरुणा न घूलिकर्म प्रतिकंचुककारिणे प्रदातव्यम्‌ । ` = aD u 

. . TUR सुकठासाशा कुरुते प्रतिकंचुक यस्य ॥ m  —BrSpSi. X. 67 


OPERATIONS AND DETERM'NATIONS IN PATIGANITA 155 


is found in the works of Bhaskara I about the beginning of the 
sixth century A.D. Thusfor 3179, the expressive words are 
Navadrirtpagni’ (nava 9, adri 7. rupa land agni 3). Similarly 
in the Brahmasphutasiddhanta, for a large number like 2296828522, 
the expressive terms are DVIYAMASARASTAPAKSAV ASURA- 
SANAVADVIYAMÁAH(Dviyama two twos 22, Sara 5,asta 8 paksa 
2. vast 8, rasa 6. nava 9, dviyamah 22)? Such usages are to be 
found in all works, which clearly state the place value concept 
was popular as a routine. From India. this system reached Arabia. 
During the reign of the Khalif Al-Mansur (753-774 A.D.) there 
came embassies from Sindh to Baghdad, and among them were 
scholars who brought along with them several works on mathe- 
matics including the Brahmasphutasiddhanta and the Khanda- 
khadyaka of Brahmagupta: With the help of these scholars, Al- 
fazari, perhapsalso Yakubibn Tarik, translated them into Arabic. 
Both works were largely used and exercised great influence on 
Arab mathematics. It was on that occasion that the Arabs first 
became acquainted with a scientific system of astronomy. It is 
acceptable to all writers on the subject that it was at that time 
that the Hindu numerals were first definitely introduced amongst 
the Arabs. Arabs at first adopted the ghobar form of num- 
erals which they had already obtained (but without zero) from 
the Alexandrians or from the Syrians. This they continued for 
about two centuries but since they were not suited to their ri ght- 
to-left script. they gave them up and adopted the more convenient 
ones. For a detailed discussion on. how numerals wentto the 
west from India and spread in Furope one is referred to this dis- 
cussion in the History of Hindu Mathematics. PartI by Datta 
and Singh (1935, Single volume Edition, 1962, pp. 83-104). 
It is remarkable that Brahmagupta’s works like the Brahma- 
sphutasidhanta and the Khandakhadyaka became instrumental in 
the spread of the place-value notation in the neighouring coun- 
tries of the Middle East, and from their this system spread into 
Europe. 


. Operations and Determinations in Patiganita 


The word Pàtiganitais a compound formed from the words 
pati, meaning ‘board’, and ganita, meaning ‘science of calculation’, 


1. MBh. 1. 4; 
2, BrSpSi 1-16. 


1:6 BRAHMAGUPTA AND ARITHMETIC 


hence it means the science of calculation which requires the uses 
of writing material (the board). The word pufs is not Sanskrit 
(it originated in the non-Sanskrit literature in India); the oldest 
term in Sanskrit for the board is Phalaka or pajta. However this 
term got currency in the Sanskrit literature also about the 
beginning of the seventh century. Brahmagupta does not use 
the term patiganita: he favours the use of the term dhülikarma or 
writing figures on dust spread on a board or on the ground. The 
word patiganita was translated into Arabic as tlm-hisab-al-takht 

(calculation on board) and the word dhalikarm a as hisab-al-ghobar 
(calculation on dust). 


Brahmagupta, in the very first verse in the Chapter XII 
(Ganitadhyaya) refers to twenty operations (parikarma) and 
eight determinations : 


He who distinctly and severally knows the twenty logistics, 
addition etc.. and the eight determinations (vyavahara) 
inculding (measurement by) shadow is a ganaka (mathe- 
matician).! 


The commentators have given the list of these logistics 
(paribarma) and determinations (vyavahara) as follows; 


(A) Paribarma or logistics 


J. Sarbkalitam (addition) 

Vyavakalitam (subtraction) 

Gananam (multiplication) 

Bhagaharah (division) 

Vargah (square) 

Vargamülam (square-root) 

Ghanah (cube) 

Ghanamulam (cube root) | 

13. Five standard forms of fractions (Paiica-jati) 
"Trairüáikam (the rule of three) 
. Vysta-trairasikam (the inverse rule of three) 
Pafica-rasikam (tbe rule of five) 
Sapta-rasikam (the rule of seven) 
Nava-ràfikam (the rule of n ine) 


Qo Po 


४० FOND जक 


a bet ps pet 
& 0 o eR 


l. परिकमे विंशतिं यः संकलिताया पृथक्‌ विजानाति | 
& . i १ 
`. अघ्यं च व्यवहारान्‌ छायान्तान्‌ भवति गणकः सः ॥ —BrSpSi. XII. 1 
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19. EkadaSsa-rasikam (the rule of eleven) 
20. Bhanda-pratibhandam (barter and exchange) 


(B) Vyavahara or determinations 


l. Misrakah (mixture) 
2. Sredhi (progession or series) 
3. Ksetram (plane figures) 

4. Khatam (excavation) 

5. Citih (stock) 

6. . Krakacikah (saw) 

7. Rasih (mound) 

8. Chaya (shadow) 


Of the operations enlisted here, the first eight have been 
considered fundamental by later writers as Mahavira. The opera- 
tions of duplation and mediation (doubling and halving) were 
considered fundamental hy Arabs, Greeks and Egyptians; since 
they were not familiar with the place-value system. 


Mathematics in this country developed as an aid to astro- 
nomy, and therefore, for the first time we find Aryabhta(499AD.) 
in his Arvabhatiya describing as a special section (Ganitapada). 
Brahmagupta (628 A.D.) also followed Aryabhata in thas respect 
and gave the science of calculation (ganita) a special place in his 
treatise on astronomy. The Siddhànta treatises, earlier than those 
of Aryabhata and Brahmagupta do not contain a chapter exclu- 

AISK[? devoted to ganita (the Surya-Siddhünta and the Siddhantas 
of Vasistha,Pitàmaha and Romaka are thus without ganita 
chapetrs). Later on Bhaskara 1 and Lalla also did not include 
ganita as a section or chapter in their treatises.It is said, howe- 
ver, that Lalla wrote a separate treatise on Püáfiganita. 


It may further be remarked here that Aryabhata I gives 
the rules for finding the square and cube-roots only whilst Bra- 
hmagupta gives the cube-root rule only (BrSPSi. XIL 7). 


Multiplication 


Undoubtedly the common Indian name ‘multiplication’ is 
‘gunana’, this term occurs in the Vedic literature also. The other 
terms for this logistics are hanana, vadha, ksaya etc. which all 
mean ‘killing’ or ‘destroying. The synonyms of ‘hanana’ (killing) 
for multiplication have been used by Aryabhata I (499). Brahma- 
gupta (628), Sridhara (०750) and later writers, and these terms 
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also occur in the Bakhasali Manuscript. 


Aryabhata I does not mention the everyday methods of 
multiplication in his Aryabhatiya probably because they were 
too elementary to be included in a Siddhanta work. Brahma- 
gupta, however, in a supplement to the section on mathematics 
in his Siddhànta, gives the names of some methods with very 
brief descriptions of the processes: — 


The multiplicand repeated, as in gomittrikd as often as 
there are digits in the multiplier, is severally multiplied 
by them and (the results) added according to places; 
this givesthe product. Or the multiplicand is repeated 
as many times as there are component parts in the 
multiplier! 


(the word bheda occurring in the verse has. been translated 
as "integrant portions" by Colebrooke 9. 319, Again by the term 
bheda are meant portions which added together make the whole, 
or aliquot parts which multiplied together make the entire 
quantity. 


The multiplicand is multiplied by the sum or the differ- 
ence of the multiplier and an assumed quantity and. 
from the result the product ofthe assumed quantity 
and the multiplicand is subtracted or added? 


(Colebrooke thinks that this is a method to obtain the true 
product when the multiplier has been taken to be too great or 
too small by mistake? Datta and Singh think, however, that 
this is not correct. 


Thus Brahmagupta mentions four methods of multiplica- 
tion: (1) gomutrika, (ii) khanda. (iii) bheda, and (iv) ista. The com- 
mon and the well known method of kapdta-sandhi has been omitted 
by him. | 


1. गुणकारखण्डहुल्यो गुण्यौ गोमूत्रिकाकइतो गुशितः | 


सहितः प्रत्युत्पत्नो युणकारकसेदतुल्यो वा ।। — BrSpSi XII. 55 
2. गुण्यो रारियु सकारराशिनेष्टाधिकोनकेन रणः | 
युप्योष्टत्रधो न युतो ुणकेऽभ्यधिकोनके कार्य: || — BrSpSi. XII. 56 


3. Colebrooke, T. H., Hindu Algebra, p. 320, 


4 Datta, B. and Singh, A.N., History of Hindu Mathemaiics Pt, I 
(Arithmetic), p. 135 (1962). 
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(i) Gomütriba-method or zig-zag method. The word gomu- 
tribà means "similar to the course of cow's urine", hence 
“zigzag”. This method in all essentials is the same as the  sthàna- 
khanda method. The following illustration is based on the 
commentary of Prthtdaka Svàmi : 


Example: To multiply 1223 by 235. 


The numbers are written thus : 


2 1223 
3 1223 
5 1223 


The first line of figures is t hen multiplied by 2, the process 
beginning at units place, thus: 2x3=6; 3 is rubbed out and 6 
substituted in its place, and so on. After all the horizontal lines 
have been multiplied by the corresponding numbers on the left 
in the vertical line, the numbers on the pif stand thus: 


2446 . 
3669 
6115 


*— A RR eel 


287405 
after being added together as in the present method. 


The sthana-khanda and the gomittrikid methods resemble 
modern plan of multiplication most closely. 


Gi) Khanda Method: or Parts Multiplicatian Method: 
Since the days of Brahmagupta, this method of multiplication 
also became very popular. We have two methods under this 
head : | 


(i) The multiplier is broken up into two or more parts 
whose sum is equal to it. The multiplicand is then multiplied 
severally by these and the results added. 


To take an example : 
13x158— (64-7) x158—(6x 158) -- (7 x 158) 
=948+-1106 
=2054 
(ii) The multiplier is broken up into two more aliquot 
parts. The multiplicand isthen multiplied by one of these, the 
resulting product by the second and so on tillall the parts are 
exhausted. The ultimate product is the result. 


160 BRAHMAGUPTA AND ARITHMETIC 


Thus for example : 
96 X 237=(4 x 4x 6) x 237 
—(4x237) 4x 6=948 x 4x6 
= (4X C48) x 6—3792 x6 
= 22752 
These methods of multiplication are found among the 
Arabs and the Italians, having obtained from reople of India. 
They were known as the "Scapezzo" and "Repiego" methods 
respectively amongst Italians, 


(iii) Ista-gunana Method or the Algebraic Method. 


We have already quoted the relevant verse from the Brah- 
masphuta-siddhanta in this connection; (XII. 56): 


The multiplicand is multiplied by thesum or the 
difference of the multiplied and an assumed quantity 
and from the result the product of the assvmed quan- 
tity and the multiplicand is subtracted or added. 


This method is of two kinds according as we (i) add or (b) 
subtract an assumed number. The assumed number is so chosen 
as to give two numbers with which multiplication will be easier 
than with the original multiplier. The two ways are illustrated 
below : | 


(i) 93X13—(934-7) x13—7 x 13—1300— 91 —1209. 
(ii) 93%13=(60+3)13=60 x 184-3 x 13—1170--39 
=1209 


This method was in use among the Arabs and in Europe, 
obviously having gone out from this country. 


This process has been regarded as an inverse of multipli- 
gation. The terms used for this operation are bhagahara, bhajana, 
harana, chedana, etc. allthese terms more or less carrying the 
sense "to break into parts”, "to divide" etc., excepting “harana” 
which denotes"to take away". This term shows the relation 
of division to the operation of subtraction, The dividend 
is termed as bhajya. harya etca the. divisor is known as 


1. gai राशिगु णकारराशिनेष्टाधिकोनकेन गुखः | | 
OO LER Lr कार्यः [| —BrSpSi. XII. 56 
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bhajaka, bhagahara or simply hara; quotient is known as labdhi or 
labdha (or “what is obtained"). 

India never regarded this operation as a difficult one; in 
Europe, this operation was regarded asa tedious one till the 
15th century or so. Division was such a common operation that 
Aryabhata did not regard it as worth being included in his 
treatise. But since he has given the methods of extracting 
square-roots and cube-roots, which obviously depend on division, 
we conclude that the method of division was known to him. 
Most Siddhanta writers have followed Aryabhata I in omitting 
this operation from their texts, this being regarded too elemantary 
to be included. Brahmagupta does not give details of this 
Operation. The later treatises on Arithmetic as Sridhara’s 
Trisatika and the Patiganita (1.20) and Aryabhata II (c.950 A.D.) 
have given the details of this operation. 


Square 


The Sanakrit term for square is varga or krti (varga lite- 
rally means “rows” or "troops" of similar things). In mathema- 
tics, it usually means the square power and also the square figure 
or its area. Thus we find in the Aryabhatiya : 


A square figure of four equal sides (and the number 
representing its area) are called varga. The product of 
the two equal quantities is also varga!. 


The term krti means "doing", "making" or "action". It 
carries with it the idea of specific performance probably the gra- 
phical representation. 


For the first time we have a definite rule for squaring in the 
writings of Brahmagupta. But it does not mean that prior to him 
it was not known. It must have been known to Aryabhata I 
since he has given the square-root method. 


Brahmagupta gives his method of squaring briefly as 
follows : 
Combining the product, twice the digit in the less 
(lowest) place into the several others (digits) with its 
(i.e. of the digit in the lowest place) square (repeatedly) 
gives the square.? 


1. गगँस्समचतुरश्चः फजञ्च सदृशद्वयस्य संवरः | ` — Arya. II. 3. 
2. (ined डिगुणं बहुतरगुणमूनक्कतियुतँ वर्ग: | —BrSPSi. XII. 63. 
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The method has been more clearly enunciated by Mahavira 
(850 A.D.) in the Ganitasarasamgraha : 


Having squared the last (digit), multiply the rest by 
the digits by twice the last. (which) is moved forward 
(by one place). Then moving the remaining digits con- 
tinue the same operation (process), This gives the 
square.’ 


Brahmagupta's method of squaring is shown by the follow- 
ing example: 
To square 125. 
The number is written down 
125 
The square of the digit in the last place, i. e. 5°=25 is set 
over it thus : 
25 
125 


Then, 2x5=10 is placed below the other digits, and 5 is 
rubbed out, thus: | | 

25 

12 

10 


Multiplying by 10 the rest of the digits, i.e., 12 and setting 
the product over them (the digits), we have 


1225 
12 
10 
Then rubbing out 10 which is not required and moving the 
rest of the digits, 1, e. 12 we, have 
1225 
12 
Thus one round of operations is completed 
, Again as before, setting the square of 2 above it and 2X2=4 
below 1. we have 
1625 
l 
4 


1. GSS, P. 12, 
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Multiplying the remaining digit 1 by 4, and setting the 
product above it, we have 
5625 
1 
Then moving the remaining digit 1, we obtain 
5625 
1 


Thus the second round of operations is completed. 
Next setting the square of 1 above it the process is comple- 
ted for there are no remaining figures, and the result stands thus : 
15625 


Algebraic Method of Squaring 


Brahmagupta in his Brühmasphutasiddhünta gives a minor 
method of squaring thus: 


The product of the sum and the difference of the 
number (to be squared) and an assumed number plus 
the square of the assumed number give square’. 


This may be represented by the following identity : 
n*—(n—a) (n--a) -a* 


This identity has been used for squaring by most of the 
Indian mathematicians. Thus 


153 —(15—5) (154-5) 3-5? —225 


We are not giving here other identities which have been 
used by latter mathematicians of India in getting the squares 
of numbers; for example, when Mahavira says : 


The sum of the squares of the two or more portions of 
the number together with their products each with the 

others multiplied by two gives the square? : 

he obviously refers, to the identity 
(At b--c.. essa? +h? c? p.i ab o ...... 

Cube 
The Sanskrit term for cube js ghana. It when used in 
the geometrical sense also means the solid cube. In the arithmeti- 
cal sense, it means the continued product of the same number 
taken three times. Thus we have the definition in the Arya- 


1. राशेरिष्ट्युतोनादवथः कृतिवेष्डक्ृतियुक्तः i — BrSPSi. XII. 63 ` 
2. GSS. p. 13. i 
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bhafiya : 
The continued product of three equals and also the 
solid having twelve (equal) edges are called ghana.* 


A method of cubing applicable to numbers written in the 
decimal place-value notation, has been in usein this country 
from before the 5th century A.D. Aryabhata I (499 A.D.) had 
the familiarity with this method; he, however, does not give the 
method of cubing if his treatise, though he describes the inverse 
process of extracting the cube-root. 


Brahmagupta gives the method of cubing in the following 
verse : 


Set down the cube of the last (antya); then place at the 
next place from it, thrice the square of the last multi- 
plied by the succeeding; then place at the next place 
thrice the square of the succeeding multiplied by the 
last, and (at the next place) the cube of the succeeding. 
This gives the cube.” 

The rule may be illustrated by an example. 

Example : To cube 1357. 


The given number has four places, i.e four portions. First 
we take the last digit land the succeeding digit 3, ie. 13 and 
apply the method of cubing thus : 

(i) Cube of the last (1°) 

(i) Thrice the square of the 
last (3.17) multiplied by 
the succeeding (3) gives 
(3.3.15) = 9 (placing atthe 

| next place) 


| 
pA 


(iii) Thrice the square of the 
succeeding, multiplied by 


the last gives (3.32.1) = 27 (placing at the 
next place) 
(iv) Cube of the succeeding (3°) = 27 (placing atthe 
| next place) 
Thusi3' is the sum | 2197. 
1. सदृशवयएंक्हों घनस्तथा इादशाग्रस्यात !! —Arya, IT. 3. 


: वकतिरित्रयुणोत्तरसंगुणा च तत्मथमान्‌.| 
उत्तरकृतिन्वगुणा त्रियुणा चोत्तर घनश्च घनः | |. —BrSDSi. XII, 6. 
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bhatiya : 
The continued product of three equals and also the 
solid having twelve (equal) edges are called ghana. 


A method of cubing applicable to numbers written in the 
decimal place-value notation, has been in usein this country 
from before the 5th century A.D. Aryabhata I (499 A.D.) had 
the familiarity with this method; he, however, does not give the 
method of cubing if his treatise, though he describes the inverse 
process of extracting the cube-root. 


Brahmagupta gives the method of cubing in the following 
verse : 


Set down the cube of the last (antya); then place at the 
next place from it, thrice the square of the last multi- 
plied by the succeeding; then place at the next place 
thrice the square of the succeeding multiplied by the 
last, and (at the next place) the cube of the succeeding. 
This gives the cube.” 

The rule may be illustrated by an example. 

Example : To cube 1357. 


The given number has four places, i.e., four portions. First 
we take the last digit land the succeeding digit 3, i.e. 13 and 
apply the method of cubing thus: 

(1) Cube of the last (1?) 

(ii) Thrice the square of the 
last (3.1?) multiplied by 
the succeeding (3) gives 
(3.3.13) = 9 (placing at the 

next place) 


I 
IM 


(iii) Thrice the square of the 
succeeding. multiplied by 


the last gives (3.37.1) =  27(placing at the 
. next place) 
(iv) Cube of the succeeding (3°) = 27 (placing at the 
next place) 
Thus 13° is the sum 2197. 
1. संच्शवयसंक्गों घनस्तथा द्ादशायस्यात || — Arya, II. 3. 


2. स्थाप्योब्न्त्यधनोन्त्यक्रतिस्त्रियुणोत्तरसंयुणा च तत्मथमान्‌ | 
~ उत्तरङतिरन्त्यगुणा निगुणा चोत्तर घनश्च घनः | — BrSPSi. XII, 6. 
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After this we take the next figure, 5, i.e., the number 135, 
and in this consider 13 as the last and 5 as the succeeding. Then 
the method proceeds thus: 


(i) The cube of the last 
(13°) as already obtained = 2197 


(71) Thrice the square of the 
last multiplied by the 
succeeding, i.e. 3.1375 = 25% (placing at the 

next place) 

(iit) Thrice the square of the 
succeeding multiplied 
by the last, ie, 3.52.13 = 975 (placing at the 

next place) 

(iv) Cube of the succeeding. 
ie. 5° 


125 (placing at the 
next place) 


Thus 135? is the sum 2460375 


Now the remaining figure 7 is taken, so that the number is 
1357, of which 135 is the last and 7 the succeeding. The method 
proceeds thus : 


(1) Cube of the last, i.e. 
(135°) as already 
obtained = 2460375 


(11) Thrice the square of 
the last into the succee- 
ding, i.e, 3. (135)*. 7 = 382725 (placing at the 

next place) 

(iii) Thrice the square of 
the succeeding into the 
last, i.e. 3.77. 135 = 19845 (placing at the 

next place) 

(iv) Cube of the succeeding 
ie. 73 


॥ 


343 (placing at the 
next place) 
Thus (1357)? is the sum 2498846293 


Evidently these methods of cubing are based on the identity: 
(a--by =a -F3a*b-4-3ab^ +b? 


and keeping in mind the place values of numerals in a given 
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number (this accounts for keeping the results of each of the four 
operations at the next place). 


Square-Root 


Indian synonyms for square-root are vargamula or pada. 
of a krti. The word mala means the "root" of atree, which may 
also mean the "foot" or the lowest part or bottom of a thing and 
hence “pada” or foot also became a synonym of rout. Brahma- 
Gupta defines squ4re-root as follows : 


The pada (root) of a krti (square) is that of which it is 
the square.’ 


While the word mila for root is the oldest in Indian litera- 
ture (it occurs in Anuyogadvara-sitra, c. 100 B.C.) the word 
pada for root probably for the first time occurs in the writings 
of Brahmagupta. The term mila was borrowed by the Arabs who 
translated it by jadhr, meaning "basis of square". The Latin term 
radix also is a translation of the term müla. In the Sulba litera- 
ture and in the Prakrta texts, we find a term karamifor square- 
root. In geometry, this term karam means a "side", In later days 
the term karani was reserved for surds i.e. a square-root which 


cannot be exactly evaluated, but which may be represented by a 
line. 


We would like to quote here a rule for determining square- 
root of numbers from the Aryabhatiya : 


Always divide the even place by twice the square-root 
(upon the preceding odd place); after having subtracted 
from the odd place the' square (of the quotient) the 
quotient put down at the next place (in the line of the 
root) gives the root’. 


As an illustration, we shall proceed to find the square-root 
of 18225. 


The odd and even places are marked out by vertical (I) and 
horizontal (—) lines : The other steps are as follows : 


1. पदं इत्यत्‌ तत्‌ | | BrSpSi. XVIII. 35 
2. भां हरेद्क्योन्नित्ये द्विगुणेन वगंमूलेन | ` 
1 क्योंद्वर्ग शुद्ध लब्धे स्थानान्तरे सूलम्‌ || — Arya, II. 4. 
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| 
1 
Subtract square 1 root = 1 
Divide by twice OMS 
the root 2) 8 (3 placing quotient atthe 
6 next place, the root=13 
22 
Subtract square of 7 
quotient 9 
Divide by twice 26)132(5 placing quotient at the 
the root 130 next place, the root=135 
Subtract square | 25 
of the quotient 25 


The process ends, The square-roct of 18225 is thus 135. 


It has been stated by Kaye, that Aryabhata’s method of 
finding out the square-root is algebraic in character, and that it 
resembles the method given by Theon of Alexandria. Arya- 
bhata’s method is purely atithmetic and not algebraic is the 
view of Datta and Singh who do not agree with Kaye on this 
point, 

Cube Root 

The Sanskrit term for cube-root is ghanamila or ghanapada. 
The first mention of the operation of cube-root 1s found in the 
Aryabhatwa of Aryabhata I (499 A.D), though the operation 
is given in only a concise form : 

Divide the second aghana place by thrice the square 
of the cube-root; subtract from the first aghana place 
the square of the quotient multiplied by thrice the 
preceding (cube-root); and (subtract) the cube (of the 
quotient) from the ghana place; (the quotient put 
down) at the next place (in the line of the root) gives 
(the root)! 

As has been explained by all the commentators on the . 
" Aryabhahya. the units place is ghana; the tens place is first 
aghana, the hundreds place is the second aghana. thé thousands 
place is ghana, the ten thousands place is first aghana, the hun- 


1. अघचाद्‌ भजेद्‌ द्वितीयात्‌ त्रिगुणेन धनर्‍य मूलवगेण | 
वर्गस्त्रिपू्वं गुणितश्शोध्यः ग्रथमाद्‌ घनश्च घनात्‌ || —Arya. II. 5 
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dred-thousands place is second aghana, and so on. Thus to find 
out the cube-root, one has to mark out the ghana, first aghana 
and second aghana places, then the process of finding out the 
cube-root begins with the subtraction of the greatest cube num- 
ber from the figures up to the last ghana place. Though this has 
not been explicitly mentioned in the rule, the commentators 
say that it is implied in the expression ghanasya miila-vargena 
etc. ("by the square of the cube-root etc.) 


We are reproducing here an illustration given by Datta 
and Singh. 


Example. Find the cube-root of 1953125. 
The places are divided into groups of three by marking 
them as below [ghana (| ) first aghana (—) and second aghana 


Cl 
|=- | =| 


195312 5 


Subtract cube lingna XO) RODUSI 
Divide by thrice 
square of root, 
ie. 3.1? 39(2  ..  (a)Placing quotient 
Subtract square Xm . afterthe root 1 
of quotient mul- 35 gives the root 12 
tiplied by thrice 12  .. (b) 
the previous root, 
1e.2231 
Subtract cube of 233 
quotient, ine. 2° 8 (e) 
Divide by thrice 
square of the root. 
ie. 3.122 432)2251(5 . "" (a) Placing quotient 
Subtract square of 2160 after the root 
quotient multiplied 12 gives the 
by thrice the pre- 912 root 125 

" vious root, i. e. 
Tada .. 900 
Subtract cube of 185 0) 

. quotient, i.e. 5 125 ... (© 


. Thus the cube-root—125. 
From the details given, it would beclear that the present 
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method of extracting the cube-root is almost a contraction of the 
method first given by Aryabhata I (499 A.D.) 

The method of Aryabhata has been invariably followed by 
Indian mathematicians. Brahmagupta in his Brdhmasphuta- 
siddhanta repeats the method in the following words : 

The divisor for the second aghana place is thrice the 
square of the cube-root; the square of the quotient 
multiplied by three and the preceeding (root) must be 
subtracted from the next (aghana place to the right). 
and the cube (of the quotient) from the ghana place 
(the procedure repeated gives) the root. 

Sridhara and Aryabhata II have further improved on the 
method of extracting cube-root proposed by Aryabhata I and 
followed by Brahmagupta. Rule for finding the cube-root as 
given by Sridhara in his Patiganita is as follows : 

(Divide the digits begianing with the units place into 
periods of) one ghana-pada (one "cube" place) and two 
aghana-padas (two '"non-cube" places). Then subtrac- 
ting the (greatest possible) cube from the (last) ghana- 
pada and placing the (cube) root underneath the 
third place (to the right of the last ghana-pada), 
divide out the remainder up to one place less (than 
that occupied by the cube root) by thrice the square 
of the cube-root, which, is not destroyed. S:tting . 
down the quotient (obtained from division) in the 
line (of the cube-root), (and designating the quotient 
as the ‘first’ (adima) and the cube-root as the ‘last’ 
(antya), subtract the square of that quotient, as multi- 
plied by thrice the ‘last’ (antya) from one place less 
than that occupied by the quotient (uparima-rdasi) as 


i and the cube of the ‘first’ (ddima) from its own 
place. 


(The number now standing in the line of cube-root is 
the cube-root of the given number up to its last-but 
one ghana-pada (cube place) from the left). : 

Again apply the rule, “(placing cube-root) under the 
third place" etc. (provided there be more than two 
ghana-padas (cube places) in the given number; and 


1. Sat घनाद्‌ द्वितीयादू घनमूलक्कतिस्त्रिसंगुणाप्तक्कतिः | | 
शोध्या त्रिपूवगुणिता प्रथमाद्‌ धनतो धनो मूलम्‌ || —BrSpSi. XII. 7 
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continue the process till all ghana-padas (cube-places) 
are exhausted). This will give the (cube) root (of the 
given number).* 

E.S. Shukla in his translation and commentary of this book 
has given the illustration of extracting cube -root as 
follows : 

Example: To find the cube root of 277167808, 


4€ 74 


Let us indicate ghana-padas or ‘cube’ places by "c" and 


aghana-padas or non-cube places as “n 
nncnncmnnc 


277167808 
Subract the greatest possible cube (i.e. 6° or 216) from 
the last 'cube' place (i.e. from 277) and place the cube- 
root (i.e. 6) underneath the third place to the right of 
the last ‘cube’ place; thus we have 
nncnncnmne 
61167808 (remainder) 
6 (line of cube-root) 
Dividing out by thrice the square of the cube-root (i.e. 
by 3.67 or 108) the remainder up to one place less 
than that occupied by the cube-root (i.e. 611) and 
setting down the quotient in the line of the cube-root 
(to the right of the cube-root), we have 
nnonncnmne 
7167808 (remainder) | 
65 (line of cube-root) 
Let now quotient 5 be called the ‘first? (adima) and 
the cube-root 6 the ‘last’ (antya). Then subtracting 
the square of the ‘first’ (adima) as multiplied by thrice 
the ‘last’ (antya) (i.e. 3x 6X5? or 450) from one place 
less than that occupied by the quotient (i.e. from 716). 
we get 


1, धनपदमधनप्रदे दें घन (पद) तोऽपास्य घनमदो मूलम्‌ । 
संयोज्य तृतीयपदरयावस्तदनष्ववर्गण ।! २६ || 
एकस्थानोनतया शेषं त्रिगुणेन (सं) भजेत्तस्मात्‌ | 

. wei निवेश्य पङ वत्यां तद्वरं जिगुणमन्यद्वतम्‌ || ३० |} 
. जइ यादुपरिमरारोः प्रास्वद्‌ घनमादिमस्य (च) स्वपदात्‌ | 
„. RIGS eem sena विधिमू लम्‌ ।। ३१।। | 
बी t - ^ —Sridhara, Pàtiganita, 29-31 
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nncnncmnnec 


2667808 (remainder) 
65 (line of cube-root) 


And subtracting the cube of the ‘first’ (adima) (i.e. 5° 
or 125) from its own place (i.e. from 2667), we get 


RNCNNCNNC 
2542808 (remainder) 
65 (line of cube-root) 


One round of the operation is now over; and the num- 
ber 65 standing in the line of the. cube-root is the cube- 
root of the given number (277167808) up to its last-but- 
one ‘cube’ place ( ghana pada ) from the left (i.e, of 
2/7167), 


As there is one more ‘cube’ place (ghana-pada) on the 
right, the process is repeated, Thus placing the cube- 
root (i.e. 65) under the third place beginning with the 
last-but-one ‘cube’ place (ghana-pada), we have 
nncnmncnnc 
2542808 (remainder) 
65 (line of cube-root) 


Dividing out 25428 by 3.65* (—12675) as before, and 
placing the quotient in the line of the cube-root, we 
have 
nncnnocnnec 
7808 (remainder) 
652 (line of cube-root) 


Subtracting 3X65 x2? (=780) we get. 
nncnncnnc 
8 (remainder) 
652 (line of cube-root) 


Finally subtracting 2758 from 8, we get 

^^nchncnhnnc l 
0 (remainder) 
652 (line of cube-root) 


The second round of operation is now over. There 
being no more of ghana-pada (‘cube* place) onthe. 
right, the process ends, The quantity in the line of 
cube root, viz. 652, isthe cube-root of the given 
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number. Tke remainder teing zero. the cuke-root 


is exact. 
Fractions 


The con-ept of fractions in India can be traced to very 
early times. In the Rgveda, we find such terms as one-half 
(ardha) and three-fourths (tri-pada). In a passage of the 
Maitràyani Samhita? are mentioned the fractions one-sixteenth 
(bali), one-twelfth (bustha), one-eighth (Sapha) and one-fourth 
(9448). Tn the Salba Sūtra we have not only a mention of 
fractions, but they have been used in the statement and solution 
of problems of geometric nature. Here in the Sulba, unit frac- 
tions are denoted by the use of cardinal number with the term 
bhaga or ama; thus parica-dasa-bhága (literally ‘fifteen parts") is 
equivalent to one-fifteenth, sapta-bhaga (literally, "seven parts") 
is equivalent to one-seventh, and so on... The use of ordinal 
numbers with the term bhàga or amía is also quite common: 
thus paricama bhàga stands for one-fifth. The composite fractions 
like tri-àstama stands for three-eighths and dvi-saptama for two- 
sevenths. In the Bakhasali Manuscript, the term tryasta occurs 
for 3/8 and 3$ is called trayastrayasta (three-three-eighths). 


The Sanskrit term for fraction is bhinna (literally meaning 
broken). Obviously the European terms as fractio, fraction, 
roupt, rotto or rocto are translations of the same term; they are 
derived from the Latin fractus (frangere) or ruptus meaning 
‘broken’. The Indian term bhinna has a few more connotations; 
it stands for such numbers of the form : 


Sus y dhopty 925 ge b 


| These forms were termed jüti' i.e., classes, and the Indian 

treatises contain special rules for their reduction to proper ífrac- 
tions, Sridhara and Mahavira each enumerate six jatis. while our 
author. Brahmagupta, gives only five (Bhaskara II gives only 
four). The need for division of fractions in ‘classes arose out 
of the lack of proper symbolism to indicate mathematical opera- 
tions. (Datta and Singh Arithmetic, p. 188). The only operational 
symbol in use was in use was a dot, standing for the negative sign, 


. L Re, X. 904 


sp Ty 


- गी 
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Reduction to lowest terms.— À non-mathematical work, 
T attvarthadhigama-Sititra-Bhasya by Umasvati (c.150A.D.) casua- 
lly mentions as follows in the context of a philosophic discourse: 


Or, as when the expert mathematician, for the purpose 
of simplifying operations, removes common factors 
from the numerator and denominator of a fraction, 
there is no change in the value of the fraction, 99... 


Reduction to common denominator. Whenever we have to 
add or subtract fractions, we follow this reduction operation 
toa common denominator. Brahmagupta gives the reduction 
along with the similar processes : 


By the multiplication of the numerator and denomi- 
nator of eachof the (fractional) quantities by other 
denominators, the quantities are reduced to a common 
denominator. In addition, the numerators are united, 
In subtraction their difference is taken. 

Fractions in combination -—Since there was no proper 
symbolism available to these early Indian mathematicians, they 
divided combination of fractions into four classes : 

Bhaga, prabhaga, bhagdpavaha and bhaga-bhaga. 

(i) Bhaga has been mentioned by Brahmagupta (BrSpSi. 


“XII, 8) thus: (^x fiiis] usually written as 


HHHEHHE 


where the dots denote subtraction. 


(ii) Prabhaga : The form = of T of 2 


This is written as 

a | C | e | 

b'dif 

(111) Bhaganubandha :The form ( at 2) is written as 


a 
b 
C 
Saray 


1, II, 52. E | 
2. विपरीतच्छेदगुणा : राश्योश्बेदाशकाः समच्छेदाः | | 
संकलितेंडशा योज्या व्यवकलितेऽरागन्तरं कार्यम | — BrSpSi. XII. 2. 
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and the form 
AR a Lo Z of?) 4 MT NM 
"Aen E RU rae 
is written as 


p 
q 


Y 
3 _ 


t 


HET 


bN. | 
(iv) Bhagavavaha, i.e. the form | a— =) is written as 


डॉ... 10 0... 1.1 0.1 RE. a 
and the form 7 ; 95. ४ जन ) m ; 


is written as 


| p 
q 


Y 
— 


ot 
u 


(v) Bhaga-bhaga : The form 


(a+) i ~) 
c q` s 


There does not appear to have been any notatiom for divr 
sion, such compounds being written as 


H p 
b jor} १ 
C Y 

EE 


just as for bhaganubandha. That division is to be performed was 


known from the problem, e.g, 12-3 was written as sad-bhaga- 


bhaga, i.e» "onesixth bhaga-bhaga" or "one divided by one- 
sixth". It is only in the Bakhsali Manuscript that the term bha 
is sometimes placed before or after the quantity affected. 


(vi) Bhaga-matr, i.e. combinations of. forms enumerated 
above. Mahavira, the author of the Ganitasarasamgraha (850 
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A.D.) gives twenty-six variations of this class. We shall illus- 
trate it by the following example from Sridhara : 
What is the result when half, one-fourth of one-fourth, 
one divided by one-third, hali-plus half of itself, and 
one-third diminished by half of itself, are added 
together ? (Trisatika, p. 12). 
A modern writer would have written it as: 
Itao TOT HGH of $) of D 
In the old Indian notation, it is written as 


I5 E MENTOR EUM ad 


2।4|4|1|2 3 


The defect of the notation isobvious: | 11 11 can be read 
4| 4 


H 
also as i44 and is also be read as 14. 
3 


And therefore the original meaning is interred from the 
context or from the enunciation of the problem. 

The rules for reduction of the first two classes (bhàga and 
prabhdga) are those of addition or subtraction and multiplica- 
tion. The rule for the reduction of the third (bhaganubandha) 
and fourth (bhagapavüha) classes are given by Brahmagupta in 
the Brahmasphuta-siddhanta thus : 

The (upper) denominator is multiplied by the deno- 
minator and the upper numerator by the same (deno- 
minator) increased or diminished by its own numera- 
tor.! 

“Numerator” is known as “amsa” and the "denominator" 
as “cheda.” l 

We give here from Sridhara's Patiganita (about 900 A.D., 
according to K.S. Shukla, 750 A.D. according to Datta and 
Singh) a rule for reducing a fraction of the bhaganubandha class 
(i.e., a whole number increased by a fraction or a fraction incre- 
ased by a fraction itself): 

1. ऊध्वो'शाश्‍्छेदरुणास्तृतीयजातो द्वयोः पृयक्षरयोः | | 
चेदेश्छेदा गणिताः स्वांशयुतोनेरुपरिमांशाः || v —BrSpSi. XII. 9. 
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In the bhaganubandha class, the whole number (rüpa- 
gana) is multiplied by the denominator (of the frac- 
tion) should be increased by the numerator (of the 
fraction) or the upper denominator having been 
multiplied by the lower denominator, the initial 
numerator (i.e. the upper numerator) should be multi- 
plied by the sum of the lower numerator and denomi- 
nator.’ 


(Pahgawita, 39 cf. BrSpSi. XII. 9 Gi); GSS. (iii) 113 


This means that 


| b _ actb 
(i) at = d 
(ii) $45 of (which was written by Indians in 
the style 
j 
b 
zi 
p 
is equal pho) 


bd 
Addition and Subtraction of Fractions 


In the Bràhmasphuta-siddhànta, Brahmagupta gives the 
rule for the addition and subtraction of fractions: 


If the denominators (cheda) of fractions are different 
then reduce these fractions to a common denomina- 
tor. Now for the additions, unite the numerators and 
take their difference in case of subtraction.” 
Brahmagupta and Mahavira give the method under Bhaga- 
játi. 
Multiplication 
Brahmagupta says : | 
The product of the numerators divided by the pro- 
1. भागानुबन्धजातो रूपगणश्छेद सङ. गुणः सांशः | | 
` अवरहरण्नोध्वं इरेःवोंशष्युतइरव्न आयंशः | —Patiganita 39. 
2. 'विपरीतच्छेदगुणा: राश्योरछेदांशकाः समच्छेदाः | | 
. , संकलितेंड्शा योज्या व्यवकलितेंष्शान्तरं कीयेम्‌ || —BrSpSi. XII. 2 
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duct of the denominators is the (result of) multiplica- 
tion of two or more fractions, 


While all other writers give the rule in the same way as 
Brahmagupta, Mahavira in the Ganitasarasamgraha refers to 
cross reduction in order to shorten the work : 


In the multiplication of fractions, the numerators are 
to be multiplied by the numerators and the denomi- 
nators by denominators, after carrying out the pro- 
cess òf cross reduction, if that be possible.” 

Division of Fractions 


The Arvabhatiya does not explicitly give the rule of divi- 
sion, but under the Rule of Three, we have an indication of 


८ ; T T X1 
thisoperation. The Rule of Three states the result S L, 


where f stands for phala i.e. “fruit”, i for icchd, i.e., demand or 
requisition, and p for pramana ie. argument. When these 
quantities are fractiqual, we get an expression of the form 
a, ७ 
4d 
Am 
n 


for the evaluation of which Áryabhata I states 
The multipliers and the divisor are multiplied by the 
denominators of each other 


These quantities are written in the following way 


- 


Transferring the denominators we have 


a m 
n b 
d 


6 
: licati | , anc | 
Performing multiplication, the result is aba’ The above 


interpretation of the obscure line in the Aryabhafiya is based 


I. ख्याणिच्छेद गणान्य॑शयुतानि दयोबेहूनां वा | म व 
_ प्रत्यसन्नो भवाति चछेद्‌वघेनोद्‌भृतोऽरावधः || 0 LBrSpSi KIL 3 
2, GSS,- p. 25, (2). | 
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on the commentaries of Süryadéva and Bhaskara I (the commen- 
tary of Parame$vara on this line Is vague and misleading) 
Süryadeva in this cónnection says 


Here by the word gunahàra is meant the multiplier 


.and multiplicand, ie; the phala and ictha quantities 
that are multiplied together. By Bhagaharg is meant 


the pramüüa quantity. The denominators of the phala 
and-técha dre taken to the pramdna. The denominator 
of the pramana is taken with the phala and iccha. Then 
multiplying these, ie., (the numerators of) the phala 


' "and icchà and this denominator, and dividing by (the 


product of) the numbers standing with the pramama 
the result is the quotient of the fractions. 


म E 
Brahmagupta gives the method of division as follows : 
The denominator and numerator of the divisor having 


been ‘interchanged, the denominator of the dividend is 


multiplied by the (new) numerator. Thus division of 


proper fractions is performed. 
Square and Square-Root of Fractions 


Brahmagupta says as follows in this connection:— 


The square of the numerator of a proper fraction divi- 
ded by the square of the denominator gives the 
square 


This rule of Brahmagupta has been followed by other 


authors also, The rule regarding the square-root as given by 
Brahmagupta is as follows 


The square-root of the numerator of a proper fraction divi- 


ded by the square-root of the denominator gives the square- 
root? T X 


à 
Ta 


"The. Rule of Three : 


The Indian term in Sanskrit for'the Rule of Three is Trai- 


rvasika (literally, “three terms’). The term occurs in the Bakh- 
Sali Manuscript also. ard -also in the Arvabhatwa, indicating the 


1. - मरिवस्ये'रागडारच्छेदांशौ छेद संयुणच्छेदः | ` ६... 1211 ८“ +; 
_ अं शोँञ्रागुणो भाज्यस्य भागहारः aN: `` -BrSpSiü XIL. 4 - 

2; संवर्सिताशाकगेरकेदकतिविमाजितो भवति वगः | » (o ^BrSpSi. XIL 5 (0 

3. daming छेदपदेनोदूवुर्त qeu! — 77 777 - — BrSpSi. XIL. 5 (2) 
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antiquity of the term. Bhaskara in his commentary of the 
Aryabhatwa £ives a justification of the use of this term for the 
Rule of Three thus: 
Here three quantities are needed (in the statement and 
calculation) so the method is called traira@sika (meaning 
thereby the "rule of three terms") 


The problem of the Rule of Three has the form 


If p (pramdna) yields f (phala) what will i (iccha) 
yield ? | 
Aryabhata II (the author of the Mahasiddhanta, 950 A.D.) 
Uses the terms mana, vinimaya and icchd, instead of pramüna. 
phala and icchà respectively. Ithas also been pointed out by 
several authors that the first and third terms are similar, i.e., of 
the same denomination | 


हा We shall give here the Rule of Three as given by Aryabhata 
I and Brahmagupta 
In the Rule of Three, the phala ("fruit"), being multi- 
plied by the iccha (‘requisition’) is divided by the 
pramana (“argument”). The quotient is the fruit 
corresponding to the iccha The denominators of one 
being multiplied with the other give the multiplier 
(i.e, numerator) and the divisor. (i.e. denominator).* 
In the Rule of Three pramana (“argument”), phala 
("fruit") and iccha (‘requisition’) are the (given) 
terms; the first and the last terms must be similar. The 
iccha multiplied by the phala and divided by the 
pramana gives the fruit (of the demand)? 
Sridhara also gives the Rule of Three almost in the same 
words.-Bhaskara II, Narayana and others follow Brahmagupta 
and Sridhara in the Trairasika operation. Sridhara in his Patsga- 


tiia says 


1. त्रेराशिकफलराशिं तमथेच्छाराशिनाइतं कृत्वा | 
asi प्रमाणभजितं तस्मादिच्छाफलमिदं स्यात्‌ || 
छेदाः. परस्पर हता भवन्ति गणकार भागहाराणांः। 
छेदगर्ण सच्छेद परस्पर तत्संवणेत्वम्‌ || 

2. त्रेराशिके प्रमाणं फलमिच्छायम्तयोः सदशराशी | 
इच्छाफलेन्‌ गुणिता प्रमाखभक्ता फलं भवति || 


—Arya; H 26-27. 


—BrSpSi XII. 10 
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In (solving problems on) the Rule of Three, the argu- 
ment (pramüna) and the requisition (४0014), which are 
of the same denomination, should be set down in 
the first and last places; the fruit (phala), which is of 
a different denomination, should be set down in the 
middle, (this having been done) that (middle quantity 
multiplied by the last quantity should be divided by 
thé first quantity.’ 

We shall illustrate the Rule of Three by an example from 

the Pahganita (Example 25) : 

Example, If 1 pala and 1 karsa of sandalwood are obtai- 
ned for ten and a half panas, then for how much will 
hine palas and one karsa (of sandalwood) be obtai- 
ned ?* 

Here 1n this Example. 
argument -—1 pala and 1 karsa=1} ot 5/4 palas; fruit 
10i or 21/2 panas; 
and requisition—9 palas and 1 katsa=9} or 37/4 palas. 
According to the Rule we shall write them às : 
i 
1 11 
14 2 4 
Converting these into proper fractions wé have 
bE’ 


4 2 4 


Then applying the rule, (i.e. multiplying the second and the 
last and dividing by the first), we have 


2l -37 
274 
= 5 i 
(4 
. Or transferring denominators BR _ 21437 pala 
4 1 752.4, 


ना 


d. आयन्तयोस्त्रिराशावभिन्नजाती प्रमायमिच्छा sp à d 2M 
PS तदम्त्यगुणमादिना विभजेत्‌ ॥ | = Papgapita 43. 
2. चन्‍्दनपलें सके ae लभ्यते परोदशलिः + | | 
: dieit ted पलानि नव कषेयुक्तानि । " = Pangánité. Ex. 25. 
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—4 purana, 13 panas 2 kakinis and 16 varatakas. (One purana 
is equivalent to 16 panas; one pana is equivalent to 4 kakinis, 
and One kakini is equivalent to 20 varatakas or cowries. 

Inverse Rule of Three 


This is known as vyasta-trairasika (literally meaning "inverse 
rule of three terms)". After having described the rule of three, 
Brahmagupta proceeds to give an account of this inverse rule 
of three : 


Divide the phala with iccha and multiply by pramana: 

this gives the vyasta-trairasika inverse rule of three’. 

Here pramana is the argument also known as the first term 

and, and phala is the fruit also known as thé middle term and 

iccha is known as requisition or the last term. As Bhaskara II 

clearly states, this rule is applied where with the increase of the 

icchà, the phala decreases or with its decrease the phala increases 
(Lilavati). | 

Rule of Compound Proportion 


Brahmagupta and other writers call the rule of compound 
proportions as  pafica-rüfika, Sapta-rasika etc., meaning the 
rule of five terms, rule of seven termsetc. depending on the 
number of terms involved the problems. These are 
sometimes grouped under the general application of the “Rule of 
Odd Terms’. Aryabhata I (499 A.D.) though actually gives the 
rule of three appears to have been quite familiar with the rule 
of compound proportion also: Infact the difference between 
the rule of three'and compound proportion is more or less arti- 
ficial. This view was expressed by Bhaskara I (525 A.D.) ih his 
commentary on the Àryabhapya । 

Here Acarya. Aryabhdtd has deseribed thé Rule of 
Three only. How the well-known Rules of Five ete. are 
to be obtained ? पृ say thus: The Acarya has described 
only the fundamentals of anupata (proportion). All 
otherssuch as the Rule of Five ete. follow from that 
fundamental rule of proportion. How ? The Rule of 
Five etc. consist of combinations of the Rulé of Three. 
"""In the Rule of Five, théte are two Rulés of 


1. em रत्रराशिक फलमिच्छा भक्तः प्रमाण फलकः | = "EC 
त्रेरासिकादिपु फलं बिषमेप्वेकादशान्तेषु ॥ "D —Br3p$i XI. 11 


A + 
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"v* . Three, in the Rule of Seven three Rules of Three, and 
so on. This I shall point out in the examples 


Brahmagupta gives the following rule relating to the solu- 
tion of problems in compound proportion 


In the case of odd terms beginning with three terms 
up to eleven, the result is obtained by transposing 
the fruits of both sides, from one side to the other, 
and then dividing the product of the larger set of 
, terms by the product, of the smaller set. In all the 
fractions, the transposition of denominators, in like 
manner, takes place on both sides 


This may be illustrated by taking an example from the 
commentary of Prthudaka Svāmī on the Brahmasphufasid- 
dhanta T 
Example -—If there isan increase of 10 in 3 months on 

100 (niskas), what would be the increase on 
60 (niskas) in 5 months, 


Here the Pramana paksa (the first set of terms) is 
100 niskas, 3 months, 10 niskas (phala) 
The second set-or the iccha paksa is 
0 nisbas, 5 months, x nisbas 


The terms are written in compartments as below : 
l 3 60 | 

In the above 10 (written lowest) is the fruit of the first side 
(pramana paksa), and there is no fruit on the second side or the 


iccd paksa. Tnterchanging the fruits we get 


- 


The larger Set öf terms.is on the second side (icchà paksa) 
| ‘Fhe product of thë- numbers is 3000 The ‘product of the 


OL अस्त त्रेसशिक फलमिच्छा भक्तः ममाणफलघातः | 
नेरासिकादिषु फलं विषमेष्वेकादशान्तेषु॥ | AF 
फलसंक्रमखमुभयतो बहुराशि कषोष्ल्पवषहतो qua | An f d. 
BERR : ` -_ 5/505: XII. 11-12. 
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number onthe side of the smaller set of terms is 300. Therefore 


VENE 
the required resul is 500 =10. 


Rule of Three as a Particular Case 


According to, Brahmagupta, the above method of “com- 
pound proportion” mày be applied to the Rule of Three. Taking 
the example solved under the Rule of Three 


If one pala and one karsa of sandal wood are obtained 
” for ten and a half panas, for how much will be obtain: 
ed nine palas and one karsa,? E 
ore (4 karsás—1.pala) 


We shall represent them according to the Rule `of“ Com- 
pound Proportion as 


Pramüna paksa * 1 pala, 1 harga 105 pana. 
2E ori pala ^ ` pana, 

Iccha paksa : 9 pala, Lkarsa.,..« pana , 
or 37/4 pala (X pana 
This we shall represent as च, 

= vaa sa we 

4 4 

21 '0 RA Ed EE. 

2 3 D ॥ 


[scd 
Transposing the fruits we have’... .. 
LE M 2. 3 


£ 


Transposing denominators 
! वाका : 
SE 5 OTT . 
' eA te re i 
2: M i 


4 


The product of numbers on the side of. the larger set 1s 
divided by the product of the numbers on,the side of the smaller 
set, 0 in this case is not a number. It is the symbol-for the 


unknown or absence, Hence the result is: Morem 


31421 5 


he 
4 
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The above method of working Rule of Three 
is found among Arabs, although it does not seem to 
have been used in India after Brahmagupta. 


Problem Containing Quadratic Equation 


Perhaps Aryabhata I is the first man in the history of 
mathematics to give a solution of a quadratic equation (499 
A.D.). In his Aryabhativa, he gives a rule for the solution of the 
following problem ( 910 reproducing it as described by Datta 
and Singh) : 

The principal sum p(=100)is lent for one month 
(interest unknown=x). This unknown interest is then 
lent out for t(—six) months. After this period. the 
original interest (x) plus the interest on this interest 
amounts to A(=16). The rate-interest (x) on the 
principal (p) is required. 

This problem requires the solution of the quadratic 
equation -— 

tx*--px—AP-—0 

which gives se cz (02 Ag 

The negative value of the radicaldoes not give a solution 
of the problem; so that the result is 

_ V Apt-F n] 2? —p]2 
i 


This solution is stated by Aryabhata I in the following 
words : 


Multiply the sum of the interest on the principal and 
the interest (A) by the time (t) and by the principal 
(p). Add to this result the square of half the principal 
(p[2)*. Take square-root this Subtract half the 
principal (p/2) and divide the remainder by the time 
(t). The result will be the (unknown) interest (x) on 


the principal! - 
. Here the Sanskrit terms are mula for principal and phala 
for interest 
" l xu सफल कालमूलगुखमर्धमूलकृतियुः 


मूल मूलार्वोदे कालइतं स्यात्स्वमूलफलम्‌ || Arya, I. 25, 
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Brahmagupta (628 A.D.) givesa more general rule: He 
enunciates his problem thus : 


The principal(p) is lent out for ti months and the 
unknown interest on this (=x) is lent out for ta months 
at the same rate and becomes A. To find x. 


This evidently gives the quadratic : 


pg E ug 
2 tg 
whose solution is 
gos A [ob 2) ~ 
bo Zi» 219 
The negative value of the radical does not give a solution 
of the problem, so it is discarded. 
Brahmagupta states the formula thus : 
Multiply the principal (p) by its time (tı) and divide 
by the other time (te) (placing the result) at two places. 
Multiply the first of these by the mixture (A). Add to 
this the square of half the other. Take the square-root of 
this (sum). From the result subtract half the other. 
This will be the interest (x) on the principal.’ 
A Problem on Interest 


Brahmagupta gives a solution of a problem on interest : 
1n what time will a given sum & the interest on which 
for t months is r, become k times itself ? 

The rule for the solution of this problem as given by Brah- 

magupta is : | 
The given sum multiplied by its time and divided by 
the interest (phala), being multiplied by the factor 
(guna) less one, is the time (required)? 
Miscellaneous Problems 


Brahmagupta in his Ganitadhyaya of the Brahmasphuta- 
siddhanta gives numerous solutions in relation to miscellaneous 
problems. Here I shall be quoting a few of the problems which 


1, कालग्रमाणघातः परकालहतों द्विवाऽऽ्यमिश्रवषात्‌ | | | 
अन्याधकृतियुतात्‌ पदमन्यार्घोनं प्रमाणफलम्‌ ॥ . —BrSpSi. XII. 15+ 
2. कालगुणितं प्रमाणं फलभक्तं व्येकगुणदर्त कालः | | 
स्वफलयुतरूपभक्तं मूलफलेक्य भवति मूलमू॥ | — BrSpSi. XII. 14. 
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have been quoted by his commentator Prthudaka Svāmī in 
connection with one of his karanar-sutra.? 


"ul 


1. A horse was purchased by (nine) dealers in partner- 
ship whose contributions were one. etc. up to nine; 
and was sold by them for five less than five hundred. 
Tell me what was each man's share of the sale proceed? 
2. Four colleges (mathas) containing an equal num- 
ber of pupils, were invited to partake of a sacrificial 
feast. A fifth. a half, a third and a quarter (of the 
total number of pupils in the college) came from the 
respective colleges to the feast; and added to one, two, 
three and four, they were found to amount to eighty- 
seven; or, with those deducted, they were sixty seven. 
Find the actual number of the pupils that came from 
each college. 


3. Three (unequal) jars of liquid butter, of water and 
of honey, contained thirty-two, sixty and twenty-four 
Pala respectively ; the whole was mixed together and 
the jars filled again. Tell me the quantity of butter. 
of water and of honey in each jar’. 


. प्रच्चेपयोगह्ृतया लब्ध्वा प्रचेपका गुणा लामाः | 


ऊनाविकोर्‌रास्तद्युतोनया स्वफलमूनयुत ॥ 

एकाथेनेव Teas sy लराशिमिः | 

क्रीतो इयोऽसौ विक्रीतः पञ्चोनेः पञ्चोनेः पंचमिः शतेः | 
किमेकेकस्य तत्रासीद्‌ ale त्वं मित्रकानू मम ॥ 
मठस्थानानि चत्वारि छात्राणां समसंख्यया | 

wea संमन्त्रितान्यासन्‌ दीच्ञायां किल यज्वना ॥ 
TSAI भोक्तुः समागताः | 
एकद्विनिचतुयु क्ता श्शशीतिः ससप्तका t 

एचोत्तरेरथबा होना सप्तषष्टिस्चतेंऽराकाः | 
मउभ्यश्छानसंख्यां W^ दि ये चागता यतः 


- इतोदक सधूनां ये चयः कलसकाः पलैः | 
रदषष्टिजिनेः qur] एकोभूतास्ततः पुनः ॥ 


Rete पूरिता यावत्‌ तावत्‌ संख्यां न वेद्म्यहम्‌ 1 
Bw तामेफेकर्न गतां बद ॥ 


BrSpSi, XII. 16. 
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CHAPTER IX 
Brahmagupta as an 
Algebraist 


Ancient Indian name for algebra is Bijaganita where 
bija means element or analysis and ganita stands for the science 
of calculation. As early as 860 A.D., Prthudaka Svami used this 
epithet for algebra in his commentary. Brahmagupta calls 
algebra as Kuttakaganita or merely buttaba,a term which was 
later on used for "pulveriser" which deals with that special sec- 
tion of algebra which is connected with indeterminate equations 
of the first degree. Algebra is often also known as avyabta- 
ganita or the calculations with unknowns, in contrast to arith- 
metic which was known as vyakta-ganita or the calculations with 
knowns. 


+ 


Algebra goes to Europe from India 


In the history of mathematical sciences, as Colebrooke 
rightly remarks, it has long been a question to whom the inven- 
tion of algebraic analysis is due. There is no doubt that Europe 
got algebra from Arabs mediately or immediately. But the 
Arabs themselves scarcely pretend to the discovery of algebra. 
Colebrooke says that they were not in general inventors but 
scholars during the short period of their successful culture of the 
sciences; and the germ at least of the algebraic analysis is to be 
found among the Greeks in an age not precisely determined, but 
more than probably anterior to the earliest dawn of civilisation 
among the Arabs; and this science in a more advanced state 
subsisted among the Hindus prior to the earliest disclosure of it 
by the Arabiansto modern Europe. (Colebrooke: Disserta- 
tion on the Algebra of the Hindus)". 


Colebrooke based his observations on the texts he could 
procure for his studies, These were : Bhaskara II's Bijaganita or 
Vsjaganita (1150A.D.) and Lilavati (1150A.D.), the Ganitadhyaya 
and Kuftakadhyaya of Brahmagupta in his famous treatise the 
Brahma Siddhanta or rather the Brahmasphutusiddhanta (628 


1, Colebrooke, H, T., Miscellaneous Essays, Vol. 1T, 1872, p. 418, 
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A.D). There can be no doubt regarding the age of these two 
authors. Bhaskara II completed his great work on the Siddhanta- 
firomani in 1072 Saka, and Karana-kutihala a practical astro- 
nomical treatise in 1105 Saka; these dates are based on the 
passaces given by Bhaskara himself in his works. The Bija- 
ganita and the Lilavati form parts of the great treatise, the 

Siddhanta-tiromani. The genuineness of the text is established, 
as Colebrooke says, with no less certainty by numerous commen- 
tators in Sanskrit, besides a Persian version of it. Those com- 
mentaries comprise a perpetual gloss, in which every passage of 

the original is noticed and interpreted : and every word of it is 
repeated and explained. From comparison and collation of 
various texts, it appears then that the work of Bhaskara, exhibit- 
ing the same uniform text which the modern transcripts of it 
do, was in the hands of both Muhammedans and Hindus, 
between two or three centuries ago: and numerous copies of it 
having been diffused throughout India, at an earlier period, as of 
a performance held in high estimation, It was the subject of 
study and habitual reference in countries and places so remote 
from each other as thenorth and west of India and the Southern 
Peninsula. 


This though not marking any extraordinary antiquity, nor 
approaching to that of the author himself, was a material point 
to be determined : as there will bein the sequel, so says Cole- 
brooke, occasion to show, that modes of analysis, and in parti- 
cular, general methods for the solution of indeterminate prob- 
lems both of the first and second degrees. are taught in the 
Bija-ganita, and those for the first degrees repeated 
in the Lilàvati, which were unknown to the mathematicians of 
the West, until invented anew in the last two centuries by 
algebraists of France and England. Bhaskara who himself 
flourished more than six hundred and fifty years ago, was in 
this respect a compiler and took those methods from Indian 
authors as much more ancient than himself. | 


Regarding the age of the precursors of Bhaskara II, Cole- 
brooke says: The age of his precursors cannot be determined 
. with equal precision. He then proceeds to examine the evidence 
as follows : 


" f je a 
riim ran aa छ 0 re rara 


- € Colebrooke, H, T., Miscellaneous Essays, p. 421. 
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Towards the close of his treatise on Algebra. Bhaskara 
II informs us, that it is compiled and abridged from 
the more diffuse works on the same subiect, bearing 
the names Brahme (meaning no doubt Brahmagupta), 
Sridhara and Padmanabha; and in the body of his 
treatise, he has cited a passage of Sridhara's algebra 
and another of Padmanabha. He repeatedly adverts 
to preceding writers and refers to them in general 
terms, where bis commentators understand him to 
allude to Aryabhata, to Brahmagupta to the latter's 
scholiast Caturveda Prthudaka Svāmī and to the other 
writers above mentioned. 


Most, if not all, of the treatises, to which ke thus 
alludes, must have been extant, and in the hands of 
his commentators, when they wrote; as appears from 
their quotations of them; more especially those of 
Brahmagupta and Aryabhata, who are cited. and 
particularly the first mentioned, in several instances. 
A long and diligent research in various parts of India. 
has however, failed of recovering any part of the 
: Padmanabha Bija (or the algebra of Padmanabha) and 
of the algebraic and other works of Aryabhata. 


But the translator has been more fortunate in regard 
to the works of Sridhara and Brahmagupta, having in 
his collection Sridhara’s compendium of arithmetic, 
and a copy incomplete however, of the text and 
scholia of Brahmagupta's Brahmasiddhünta comprising 
among other no less interesting matter, a chapter 
treating of arithmetic and mensuration; and another, 
the subject of which is algebra : both of them  fortu- 
nately complete. The commentary is a perpetual one; 
successively quoting in length each verse of tbe text; 
procceeding to the interpretation of it, word by word; 
and subjoining elucidations and remarks; and its colo- 
phon, at the close of each chapter, gives the title 
of the work and the name of the author. Now tbe 
name which is there given, Caturveda Prthudaka 
Svami, is that of a celebrated scholiast of Brahmagupta. 
‘frequently cited as such by the €ommerntaries of 
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Bhaskara and by other astronomical writers; and the 
title of the work, Brahmasiddhanta or sometimes Brah- 
masphutasiddhanta, corresponds, in the shorter form, 
to the known title of Brahmagupta’s treatise in the 
usualreferences to it by Bhaskara's commentators, and 
answers, in the longer form, to the designation of it, as 
indicated in an introductory couplet which is quoted 
from Brahmagupta by Laksmidasa, a scholiast of Bhas- 
kara II. Remarking this coincidence, the translator 
proceeded to collate, with the text and commentary, 
numerous quotations from both. which he found in 
Bhaskara’s writings or in those of his expositors. The 
result confirmed the indication and established the 
identity of both text and scholia as Brahmagupta's 
treatise, and the gloss of Prthudaka. The authenticity 
of the Brahmasiddhanta is further confirmed by numer- 
ous quotationsin the commentary of Bhattotpala on 
the Samhita of Varahamihira: as the quotations from 
the Brahmasiddhanta, in that commentary, (which is 
the work of an author who flourished eight hundred 
and fifty years ago) are verified in the copy under 
consideration. A few instances of both will suffice, 


and cannot fail to produce conviction. 


It is confidently concluded, that the chapters on arith- 
metic and algebra, fortunately entire ina copy in many 
parts imperfect, of Brahmagupta’s celebrated work as 
here described, are genuine and authentic. It remains 
to investigate the age of the author. 


Mr. Davis, who first opined to the public a correct 


_view of the astronomical computations of the Hindus, 


is of opinion, that Brahmagupta lived in the seventh 
century of the Christian era. Dr. William Hunter, who 
resided for some time with a British Embassy at Ujjay- 
ini, and made diligent researches into the remains of 


_ Indian science at that ancient seat of Hindu astrono- 


mical knowledge, was there furnished, by the learned 
astronomers whom he consulted, with the ages of the 


. Principal ancient authorities. They assigned to Brah- 


magupta the date of 550 Saka; which answers to A.D 
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3 


628. The grounds on which they proceeded are unfor- 
tunately not specified: but as they gave Bhaskara’s 
age correctly, as well as several other dates right, 
which admit of being verifed; it is presumed that they 
had grounds. though unexplained, for the information 
which they communicated.. 


Mr. Bentley, who is little disposed to favour the anti- 
quity of an Indian astronomer, has given his reasons 
for considering the astronomical system which Brah- 
magupta teaches, to be between twelve and thirteen 
hundred years old (1263 years in A.D. 1799). Now as 
the system taught by this author is professedly one 
corrected and adapted by him to conform with the 
Observed positions of the celestial objects when he 
wrote, the age, when their positions would be conform- 
able with the results of computations made as by him 
directed, 1s precisely the age of the author himself: 
and so far as Mr. Bentley's calculations may be consi- 
dered to approximate the truth. the date of Brahma- 
gupta's performance is determined with like approach . 
to exactness, within a certain latitude however of 
uncertainty for allowance to be made on account 
of the inaccuracy of Hindu observations. 


The translator has assigned on former occasions the 
grounds upon which he sees reason to placethe author's 
age,soon after the period when the vernal equinox 
coincided with the beginning of the lunar mansion and 
zodiacal asterism Asvinz, where the Hindu ecliptic 
now commences. He is supported init by the senti- 
ments of Bhaskara and other Indian astronomers, who 
infer from Brahmagupta’s doctrine concerning the 
solistitial points of which he does not admit a periodi- 
cal motion, that he lived when the equinoxes did not, 
sensibly to him, deviate from the beginning of .Afvini 
and middle of citra on the Hindu sphere. On these 
grounds it is maintained, that Brahmagupta is rightly 
placed in the sixth or beginning of the seventh century 
of the Christian era, as the subjoined calculations will 
more particularly show. The age when Brahmagupta 
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flourished. seems then, from the concurrence of all these 
arguments, to be satisfactorily settled as antecedent 
to the eerliest dawn of the culture of sciences among 
the Arabs: and consequently establishes the fact, that 
the Hindus were in possession of algebra before it was 
known to the Arabians. 


Brahmefupta's treatise, however, is not the earliest 
work known to have been written on thesame subiect 
by an Indien author. The most eminent scholiast of 
Bhaskara II (Gane$a) quotes a passage of Aryabhata 
specifying algebra under the designation of Bija and 
making separate mention of Kuftaka, which more par- 
ticularly intends a problem subservient to the general 
method of resolution of indeterminate problems of the 
first degree : he is understood by another of Bhaskara’s 
commentators to be at the head of the elder writers, to 
whom the text then under consideration adverts, as 
having designated by the name of Madliyamüharana 
the resolution of affected quadratic equations by means 
of the completion of the square. Itis to be presumed. 
therefore, that the treatise of Aryabhata then extant, 
did extend to quadratic equations in the determinate 
analysis and to indeterminate problems of the first 
degree; if not to those of the second likewise as most 
probably it did. 


This ancient astronomer and algebraist. so says Cole- 
brooke, was anterior to both Varahamihira and 
Brahmagupta, being repeatedly named by the latter; 
and the determination of the age when he flourished 
is particularly interesting as his astronomical system, 
though on some points agreeing, essentially dis- 
agreed on others, with that which the Hindu astrono- 
mers still maintain. - 


He, as Colebrooke says, is considered by the commen- 
tators of the Survasiddhanta and Siromani, as the 
earliest of uninspired and mere human writers on the 
science of astronomy, as having introduced requisite 


‘corrections into the system of Paraéara, from whom he 
took the numbers for the planetary mean motions; as 
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having been followed in the tract of emendation. 
after asufflcient interval to make further correction 
requisite, by Durgasinba and Mihira; who were again 
succeeded after a further interval by Brahmagupta, son 
of ]i;u. 

In short, says Colebrooke, Aryabhata was founder of 
one of the sets of Indian astronomers, as Puliía, an 
author likewise anterior to both Varahamihira and 
Brahmagupta, was of another: which were distingui- 
shed by names derived from the discriminative tenets 
respecting the commencement of planetary motions at 
sunrise according to the first, but at midnight accord- 
ing to the latter, on the meridian of Lanka, at the 
beginning of the great astroriomical cycle. A third 
sect began the astronomical day. as well as the great 
period, at noon. 


Aryabhata's name accompanied the intimation which 
the Arab astronomers (under the Abbasside Khalifs, as 
it would appear,) received, that three distinct astro- 
-nomical systems were current among the Hindus of 
those days : and it is but slightly corrupted. certainly 
not at all disguised, in the Arabic representation of 
it Arjabahar. or rather Arjabhar. (corrupted form of 
Aryabhata). The two other systems were, first 
Brahmagupta’s Siddhadnta which was the one they 
became best acquainted with. and to which they apply 
the denomination of the sind-hind; and second, that of 
Arca, the Sun, which they write Arcand a corruption 
still prevalent in the vulgar Hindi. 


Aryabhata appears to have had more correct notions 
of the true explanation of celestial phenomena than 
Brahmagupta himself, so says Colebrooke; who ina 
few instances, correcting errors of his predecessor, but 
oftener deviating from that predecessor's juster views. 
bas been followed by the herd of modern Hindu astro- 
nomers, in asystem not improved, but deteriorated. 
since the time of the more ancient author. 


Considering the proficiency of Aryabhata in astronomi- 
cal science, and adverting to the fact of his having 
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written algebra, as well asto the circumstance of his 
being named by numerous writers asthe founder of a 
sect, or author of a system in astronomy, and being 
quoted at the head ct algebraists, when the commen- 
tators of extant treatises have occasion to mention 
early and original writers on this branch of science, it 
is not necessary to seek further for a mathematician 
qualified to have been the great improver of the ana- 
lytic art, and likely to have been the person by whom 
it was carried to the pitch to which it is found to have 
attained among the Hindus, and at which it is observ- 
ed to be nearly stationary through the long lapse of 
ages which have since passed : the later additions being 
few and unessential in the writings of Brahmagupta, 
of Bhaskara and of Jüanaraja, though they lived at 
intervals of centuries from each other. 


Aryabhata, Colebrooke rightly says then being the 
earliest author known to have treated of Algebra among 
the Hindus, and being likely to be, if not the inventor. 
the improver of that analysis, by whom too it was 
pushed nearly to the whole degre? of excellence which 
it is found to have attained among them; it becomes 
in an especial manner interesting to investigate any 
discoverable trace in the absence of better and more 
direct evidence. which may tend to fix the date of his 
labours; or to indicate the time which elapsed between 
him and Brahmagupta, whose age is more accurately 
determined. 


Taking Aryabhata, for reasons given, to have preceded. 
Brahmagupta and Varahamihira by several centuries; 
and Brahmagupta to have flourished more than twelve 
hundred years ago, and Varahamihira, concerning 
whose works and age, Colebrooke has given a few 
notes, and has placed him at the beginning of the sixth 
century after Christ, it appears probable that this 
earliest of known Hindu algebraists wrote as far back 
as the fifth century of the Christian era; and perhaps in 


 anearher age. Hence it is concluded that he is nearly 


as ancient as the Greecian algebraist Diophantus, sup- 
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posed on the authority of Abulfaraj, to have flourished 
in the time of the Emperor Julian or about A.D. 
360. 


Colebrooke further says: Admitting the Hindu and 
Alexandrian authors to be nearly equally :ncient, it 
must be conceded in favour of the Indian algebraist, 
that he was more advanced in the science; since he 
appears to have been in possession of the resolution of 
equations involving several unknowns, which it is not 
clear, nor fairly presumable, that Diophantus, knew: 
and a general method of indeterminate problems of at 
least the first degree, to a knowledge of which the 
Greecian algebraist had certainly not attained ; though 
he displays infinite sagacity and ingenuity in particu- 
lar solutions ; and though a certain routine is indiscer- 
nible in them. 


Colebrooke appears to be of the view that Greeks. 
were the first to discover the solution of equations 
involving one unknown; and this knowledge was passed 
to ancient Indians by their Greek instructors in impro- 
ved astronomy. But “by the ingenuity of the Hindu- 
scholars, the hint was rendered fruitful and the algeb- 
raic method was soon ripened from that slender beginn- 
ing to the advanced state of a well arranged science, 
as it was taught by Áryabhata. and asit is found in 
treatises compiled by Brahmagupta and Bhaskara.’’ 


We do not agree with this analysis in entirety. Indian 
algebra is entirely of Indian roots. It had its beginning 
in the times of Samhitas and Brihmanas. Some ofthe 
equations and problems were solved by geometric 

methods. It must have had its origin in the Sulba 

period if not before. Aryabhata undoubtedly was the. 
discoverer of many algebraic solutions of equations of 

the first and higher order with one and more unkno- 

wns. Itis rather too much to trace the influence of 

Diophantus on Indian algebra which developed in this 

country independently. Brahmagupta is one of the 

most brilliant algebraists we ever had in the entire 

history of mathematics. 
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Techsical Terms 
Cozfficient— 

‘In the ancient Indian algebra, there is no systematic term 
for the coefficient. Usually, the power of the unknown is men- 
tioned when the reference isto the coefficient of that power. At 
one place, for example, we find Prthadaka Svami (the commenta- 
tor of Brahmagupta's Brahmusphittasiddha@nta) writing "the num- 
ber (anka) which is the coefficient of the square of the unknown is 
called the ‘square’ and the number which forms the coefficient of 
the (simple) unknown is called the ‘unknown quantity’ Cavvakta- 
mana). However, at many places, we find the use of a technical 
term also. Brahmagupta once calls the coefficient samkhya 
(number) and on several other occasions gunaba? or gunakäārat 
(multiplier). Prtthüdaka Svami (860 A.D.) calls it anba (number) 
or prakrti (multiplier). These terms may also be seen in the. 
works of Sripati® (1039) and Bhaskara II’ (1150 A.D.) The 
former also used the word rüpa for the same purpose. 


Unknown Quantity 


The unknown quantity has been termed as ydvat-tavat 
(meaning so-much-as or as-many-as) in literature as early as 300 
B. C. (vide the Sthanaànga-sutra?). In the Bakhasali Manuscript, 
it has been termed as yadrccha. vaticha or kamika (or any desired 
quantity). Aryabhata I in one of his verses calls the unknown 
as gulika™ (literally meaning a shot) From the early seventh 
century A.D., the word avyakta was used for unknown quantities. 
Brahmagupta uses this term in his Brahmasphutasiddhanta™ 


l. BrSpSi. XVIII. 44 (Com.) 


2. वणेप्रमाण भावितधातो भवतीष्ट वर्ण संख्येवम्‌ | —BrSpSi. XVIII 63 
3. मूलं fede atic युणक गुणादिष्ट युत विहीनाज्च | —BrSpSi. XVIII 64 

वगेच्छिन्ने गुणके प्रथमं तत्मूल भाजितं भवति | —BrSpSi. XVIII 70 
4. प्रथमोन्यमूलमन्यो गुणकार पदोदूधतः प्रथमः | —BrSpSi. XVIII 69 


5. BrSpSi XVIII. 44 (Com.) 
6. Sise XIV, 33-5, 
. Bijaganita 
. Sige XIP, 33-5, 
9, Jatra 747, . | 
10, BMs. Folio 22, verso: 23, recto and verso, 
11. सुलिकान्तरेख विभजेद्‌ इयोः | 


BULL. Lb पढ्गतादीनाम्‌ | 
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Power 

Since long, the word varga has been used for the second 
power; the word also stands for square (Uttaraüdhyayana Sūtra, 
B. C. c. 300). The third power is similarly known as ghana, the 
fourth power as varga-varga (square-square), the sixth power as 
ghana-var ga (cube-square) and the twelfth power as ghana-varga- 
varga (cube-square-square). In later days, the fifth power was 
called vargaghana ghata (here the word ghata means product: the 
term means product of cube and square). The former system was 
multiplicative, rather than additive; wheras the latter was on the 
additive system. The seventh power on the additive system was 
known as varga-varga-ghana-ghata (product of square-square and 
cube). Brahmagupta, however, uses a more scientific system for 
expressing the powers more than four. He calls the fifth power 
as Paiica gata (literally meaning, raised to the fifth), the sixth 
power as sad-gat (raised to the sixth) and so on, thus adding the 
suffix gata to the name of the number indicating that power. 
Bhaskara II has followed the system of Brahmagupta almost consi- 
stently for powers one and upwards. 


Equation 

Perhaps Brahmagupta has for the first time used the term 
samakarana or samikarana (literally meaning making equal) or 
simply sama (equal or equation)’. Prthüdaka Svami (860) 
employs the term sdmya (equality or equation) for equation‘. 
The equation is said to possess two Paksas? (sides) Itara-Paksa 
and apara-paksa. 
Absolute Term 

Brahmagupta uses the term rüpa (literally meaning appeer- 
ance) for an absolute term. It represents the visible or known 


1. Chapter XXX, 10, 11. 

2. अव्यक्तवगे घनवगे-वगे-पंचगत-षड्गतादीनाम्‌ | 
सदृशा द्विवधो वर्गस्त्यादि वधस्तद्गतोऽन्य जातिवधः ॥ 

3. वर्ण प्रमाण भाविदन्चातो भवतीष्टवर्ण सं ख्यैवम्‌ | 
सिध्यति विनाऽपि भावित-प्रमकरणात्‌ किं md तदतः d 
अन्यक्ताप्तर भक्तै व्यस्तं BIEN समे ऽव्यक्तः | 

4. Sige, XIV, 19, 

5, Bijaganita, 
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portion of the equation whilst its other part is practically invisible 
or unknown!. 


Unknowns and Symbolism 


Aryabhata I (499 A. D.) probably used coloured gulikas or 
shots for represtnting different unknowns. Brahmagupta men- 
tions varna as the symobls for unknown. He has, however, not 
indicated how these varnas or colours were used assymbols for 
unknowns. Perhaps we might conculude from this that the 
method of using colours as symbols for unknown quantities was 
very common and familiar to the algehraists. Datta and Singh 
say that the Sanskrit word varna denotes colour as well as a letter 
of alphabet, and therefore, letters of alphabet came into use for 
unknown quantities : balaba (black), nilaka (blue) pitaka (yellow) 
lohita (red), haritaka (green), svetaka (white), citraka (variegated), 
bapilaka (tawny), pingalaba (reddish-brown), dhiimraka (smoke- 


coloured), paiialaba (pink). saralaka (spotted), tyamalaba (blackish) 
mecaka (dark blue) etc’. 


It should be further noted that the first unknown quantity 


yavattüvat is not a varna or colour. It thus clearly indicates 


that the use of colours as symbols came at a later stage, whilst the 
word yüvat-tüvat was in currency from much earlier times. Some 
authorities think that the term yàávat-tàvat is a corrupted form of 
yavakastavat (where yavaka means red). Prthudaka Svami has 
sometimes used the term yavaka for an unknown quantity. 


Laws of Signs 


Brahmagupta has in his Chaper XVIII devoted a special 
section entitled "Dhanarna Sunyanam Sambkalanam” or calcu- 


lations dealing with quantities bearing positive and negative signs 
and zero, 


1. अव्यक्तान्तर्‌ भक्त व्यस्तं रूपान्तरं समेऽव्यक्तः | —BrSpSi XVIII. 43 
वगे चतुगु णितानां रूपाणां मध्यवर्ग सद्दितानाम्‌ N —BrSpSi XVIII. 44 


2. यावत्‌-तावत्‌ कालको नीलकोष्न्यो वणः पीतो लोहितश्वैतदायाः | 
अन्यक्तानां कल्पिता मानसंबास्तत्संख्यानं कत्त माचायवर्यें: ॥ 
यावत्‌-तावत्‌ कालक नीलक पोताश्च लोड्ति इरितः । 
श्वेतंक चित्रक कपिलक पाटलकाः qug Wu शक्लाश्च Il 
स्यामजक-मेचक-पवलक-पिराङ्ग-शारङ्ग-बञ्र गौरायाः | Narayana, Bijaganita 
3. BrSpSi XII, 15, (Com.) ; XII 18, 
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Regarding addition, Brahmagupta says : 
The sum of two positive numbers is positive, of two 
negative numbers is negatis e; of a positive and negative 
number is the difference’. 

Regarding subtraction, Brahmagupta further says : 
From the greater should be subtracted the smaller; (the 
fnal result is) positive, if positive from positive, and 
negative, if negative, from negative. If, however, the 
greater is subtracted from the less, that difference is 
reversed (in sign), negative becomes positive and 
positive; becomes negative. When positive is to be 
subtracted from negative or negative from positive, 
then they must be added together’. 


Mahavira (850 A, D.), Bhaskara II (1150 A.D.) and Narayana 
(I350 A. D.) have also given similar rules regarding addition 
(Samkalanam) and the subtraction (vyavabalanam). 

Again, the rule given by Brahmagupta regarding Multipli- 
cation is as follows : 

The product of a positive and a negative (number) is 
negative; of two negatives is positive; positive multiplied 
by positive is positive’. 

His rule regarding division is as follows; 

Positive divided by positive or negative divided 
by negative becomes positive. But positive divided by 
negative and negative divided by positive remains 
negative’. 

Similar rules for multiplication and division were provided 
by later authorities as Mahavira and Bhaskara II. 


1. BrSpSi XII. 15. (Com.); XII 18. (Com.) 
2. घनयोधेनमृणय्रणयोधेनणे योरन्तर समेक्यं खम्‌ | 

BUA च धनमृणधन शून्ययोः शून्ययोः शून्यम्‌ ॥ — BrSpSi. XVIII-30 
3. उनमबिकादिशोध्य धनं पनाद्यसणादधिकमूनात्‌ | 

व्यस्तं तदन्तरं स्यादणं धनं धनमृणं भवति ॥ 

शून्यविह्ीनमृणसुणं धनं धनं भवति शूः्यमाकाशम्‌ | 


शोध्यं यदा धनमृणाह्णं वनाद्वा तदा क्षेप्यम्‌ ॥ —BrSpSi XVIII. 31-32 
4. ऋणमृणधनयोर्घातो धनररयोधनवधो धनं भवति | 
शून्यणेयोः ख़ धनयोः ख शूप्ययोवी वथः शून्यम्‌ ॥ —BrSpSi दए गा. 33 


धनभकत PUA धनं भवति खं खभक्तं खम्‌ | 
भक्तमृणेन FAI धनेन ee भवति || —BrSpSi. XVIII. 34 


qr 
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Brahmagupta lays down the rules regarding evolution and 
involution as follows : 

The square of a positive or a negative number is positive 
^. he (sign of the) root is the same, as was that from 
which the square was derived’. 

As regards the latter portion of this rule, Prthtidaka Svāmī 
has the following comment to make : “1122 square-root should be 
taken either negative or positive, as will be most suitable for 
subsequent operations to be carried on." 

It will be interesting to observe the following observation 
of Mahavira (850 A. D.) regarding square-root of a negative 
quantity "Since a negative number by its own nature is not a 
square, it has no square-root, So says Sripati : “A negative 
numer by itself is non-square, so its square-root is unreal; so the 
rule (for the square-root) should be applied in the case of a posi- 
tive numLer.? 


Algebraic Operations 


Brahmagupta and other algebraists recognise six operations 
as fundamental in algebra : addition, subtraction, multiplication. 
division, squaring and the extraction of the square-root. 


Regarding addition and subtraction Brahmagupta says: 
Of the unknowns, their squares cubes, fourth powers, 
fifth powers, sixth powers, etc. addition and subtraction 
are (performed) of the like; of the unlike (they mean 
simply their) statement severally.* 

In place of “fof the like", Bhaskara II uses the term “of those 

of the same species (jati) amongst unknowns” : 

Addition and subtraction are performed of those of the 
same species (jati) amongst unknowns: of different species 
they mean their separate statement.? 


1. खोद्धुत at धनं वा तच्छेद॑ खमृणधनविभकर्त वा | 
_ ऋणयनयोवगः स्वं खं खस्य पदं कृतिर्‌ तत्‌ || —-BrSpSi, XVIII. 35 
2. GSS. 1. 52, 
3. Sige, XIV, 5. 
4. अव्यक्तवगे घनवगे वर्ग SERI षड्गतादीनाम्‌ |. 
तुल्यानां संकलित व्यवकलिते पृथगतुल्यानाम्‌ dboc (0 —BrSpSi.XVIII. 41. 
5. योगोऽन्तरं तेषु समान जात्योर्विभिन्न जात्योश्च पृथक्‌ स्थितिश्च | 


— Bhaskara 1I, Bijaganita. 
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This means that the numerical coefficients of x cannot be 
added to or subtracted from the numerical coefficients of y 
or x” or X? or xy and so on because these terms belong to different 
jati or they do not belong to the category of the "libe". 

Again, regarding multiplication, Brahmagupta says : 

The preduct of the two like unknowns is a square; the 
product of three or more like unknowns is a power of 
that designation. The multiplication of unknowns of 
unlike species is the same as the mutual product of 
symbols; it is called bhavita (product or factum)! 

Having given the rules of the operations for addition, sub- 
traction and multiplication, Brahmagupta does not think 
it necessary to deal with other operations. His section on the 
calculations with zero, negative and positive quantities ends here. 


How is an Equation Formed? 


Prthudaka Svāmī while commenting on a verse in Brahma- 
sphutasiddhànta speaks as follows : 


In this case, in the problem proposed by the questioner, 
yavat-tavat is put for the value of the unknown quantity. 
Then performing multiplication, division etc. as required 
in the problem the two sides shall be carefully made 
equal. The equation being formed in this way, then 
the rule (for its solution) follows.” 


Plan for Writing Equations 


When in regards to a given problem. an equation has been 
formed, it has to be written down for further operations. 
This writing down of an equation 38 technically known 
as nyüsa Perhaps the oldest record of nyàása is to be found in the 
Bakbhatüli Manuscript. According to the procedure prescribed in 
this work, the two sides of an equation are put down one after the 
other in the same line without any sign of equality being inter- 
posed. Thus the equations : 

Vxib-s Vx—-t 

appear as 

1. सदृशदिवधो वगेस्त््यादिवधस्तद्‌ गतोऽन्यजातिवधः d 
अन्यो5न्यवणेघातो भावितकः पू्वेवच्छेषम्‌ ॥ —BrSpSi-XVILL. 42. 
2. BrSpSi. XVIII. 43 (com) 
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0 5 yu mu 0 sa 0 7 + mu 0 
1 1 H 1 1. 1 
Here yu (यु) stands for yuta (युत), meaning added, subtraction 
ist+sign, derived from Ksaya or (य) meaning diminished, gu 
(3) for guna or gunita, meaning ' multiplied; bha (सा) for division 
from bhajita and mu (मू) for square-root, from mila meaning 
root; zero (o) was used to mark a vacant place. 
Again, the following equation 


xT2xd03X3xT12x4x-300 
is represented as ; 


" | p dríya 300 


There is no sign for unknown in the Bakhasālı Manuscript. 


Later on this plan of writing equations as adopted in Bakha- 
sāli Manuscript was abandoned in India; a new one was adopted 
in which the two sides are written one below the other without 
any sign of equality. It must be stated that in this new plan the 
term of similar denominations are usually written one below the 
other and even the terms of absent denominations on either side 
are clearly indicated by putting zeros as their coefficients. We 
find a reference to this new plan in the algebra of Brahmagupta. 

From which the square of the unknown and the unkno- 
wn are cleared, the known quantities are cleared (from 
the side) below that*. | 

Here in this verse, the words ‘‘adhastat’ clearly indicate 
that one side of the equation is written below the other., As an 
illustration, Prthudaka Svami represented the equation? :— 

10x—8-x?-4-1 

as : 

ya va 0 ya 10 ra 8 (x7.0+x.10—8) 
ya va 1 ya 0 rū 1 (x7.1+x.0+1) 

which means, x? was written as yavat-varga (yd va) and 
x was written as ydvat or ya. The minus sign was represented 
by a dot at the top of the number.(—8 was written as 8). We 
shall take another illustration from Prthudaka Svami. 

He would write the equation 

197x—1644 y—z=6302 

as 
1. BrSpSi. XVII. 43; compare also Bhaskara II, Bijaganita- 

2. Br SpSi. XVIII, 49 (com.) 
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ya 197 ka 1644 m 1 m 0 
va 0 एव On O rz 6302 


Here the first unknown x is represented by ya(vat), the 
second unknown y by Pà(laba) and the third unknown z by nv 
(laka) and the term without unknown. a mere number is wrirten 
by rü(paha). The two sides, one written below the other if 
written in the present form. would appear as : 


197x—1644y —z +0=0x+0y 4-02 4- 6302. 


The Bijaganita of Bhaskara II also follows the same proce 
dure. One instance from it would be quoted here to illustrate 
the method of expressing equations. 

8:3 -- 4x? - 109? x 2 4x? 4-12? x 

or 8x? + 4x7 +10p? x= 44° +027 +120" ८ 

is written as follows on Bhaskara’s or Brahmagupta’s plan : 


x? is ghana of yavat (abbreviated as ya gha) 

x? is varga of yayat (abbreviated as ya va) 

y? is varga of Ralaka (abbreviated as kā va) 

the coefficients 10 and 12 are bhavita (abbreviated as 
bha). 


The equation is: 


ya gha 8 và va 4 bà va ya. bha 10 
ya gha 4 yä va 0 bà va ya. bha 12 


Datta and Singh state that the use of the old plan of writ- 
ing equations is sometimes met with in later works also. For 
instance, in the MS. of Prthudaka Svami's commentary! on the 
Brahmasphutasiddhanta, an incomplete copy of which is preserv- 
ed in the library of the Asiatic Society of Bengal (No. I B6). we. 
find a statement of equations thus : “first side yavargah 1 yavabah 
200 / 0; second side vavargah 0 yavabah 0 ri 1500. 


Sodhana or Clearance of an Equation 


After nyása or statement of an equation, the operation to 
be performed is known as fodhana (clearance) or samésodhana 
(equrclearance or complete clearance). The nature of 
this clearance varies according to the kind of equation 
In the case of an equation in one unknown only, whether linear, 


1. BrSpSi. XII. 15 (com.) 
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quadratic or of higher powers, one side of itis cleared of the 
unknowns of all denominations and the other side of it of the 
absolute terms. so that the equation is ultimately reduced to one 
of the form 

ax Fbx=c, 
where a,b, c may be positive or negative; some of them may 
even be zero. Thus Brahmagupta observes : 


From which the square of the unknown and the un- 
known are cleared, the known quantities (rūpāni) are . 
cleared (from the side) below that. 


On this Prthüdaka Svami comments as follows : 


This rule has been introduced for that case in which 
the two sides of the equation having been formed in 
accordance with the statement of the problem, there are 
present the square and other powers of the unknown 
together withthe (simple) unknown. The absolute 
terms should be cleared off from the side opposite to 
that from which are cleared the square (and other 
powers) of the unknown and the (simple) unknown. 
When perfect clearance (samfodhana) has been thus 
made...” 


Sridhara and Bhaskara II have also given the rules of 
clearance almost on the same lines. Thus the equation 
ya va 0 56 10 rz 8 
ya va lya Oral 
after perfect clearance having been made will be (according to 
Prthudaka Svami) 
va valyalOruo 
i.e. the equation 10x—8=2?-++1 
after clearance would become 
x5—10x--—9. 


Classification of Equations 


Usually equations are classified as : 
simple equation : yavat-tavat 


quadratic i varga 
l. कगान्यक्ताः शोध्या यस्माद्‌ रूपाणि तदघस्तात्‌ || ^ ~BrSpSi. XVIII. 43. 


2. BrSpSi, XVIII. 43 (com.) 
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cubic : ghana 
biquadratic : Varga-varga 


Brahmagupta classified them as 


(1) equations in one unknown quantity: eka-varna 
samikarana. 


(ii) equations in several unknowns: aneka-varna sami- 
barana. 


(iii) equations involving products of unknowns: 
bhavita. 


. Eka-varna samikaranas (equations with one unknown) are 
further divided into (1) linear equations, and (ii) quadratic equa- 
tions (avyakta-varga samikarana). 


Prthüdaka Svami has classified equations in a different 
manner as follows: 


(1) linear equations with one unknown: eka-varna 
samikarana. 


(11) linear equations with more unknowns: aneka- 
yarna samsbarana. 


(iii) equations with one, two or more unknowns in their 
second or higher powers : madhyamdharana. ; 
(iv) equations involving products of unknowns: bha- 
vita. 

As the method of solution of an equation of the third class 
(i.e. equations with one or several unknowns in their second or 
higher powers) is based upon the principle of the elimination 
of the middle term, that class is called by the term madhyama 
(middle) dharana (elimination). The classification of Brahma- 
gupta and Prthtidaka Svāmī more or less received recognition by 

later writers on algebra as Bhaskara II and others. 


Linear Equations with 
One Unknown and Their Solutions 


The first solution of a linear equation with one unknown is 
obtainable in the Sulba Sutras but not through an algebraic 
process,—the Sulba process is geometrical It is said that there 
is a reference in the Sthandnga Sutra (c. 300 B.C.) to a linear 
equation by its name yavat-tayat. There has been a good deal of 
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controversy regarding the date of the Bakhasali Manuscript 
where we have definitely a method of solving linear equations 
by the Rule of False Position. It would be interesting to give 
an account of this rule here by taking an illustration from the 
Bakhasali Manuscript. 


Problem : 


The amount given to the first is not known. 
The second is given twice as much as the first; the third 
thrice as much as the second; and the fourth four times 
as much as the third. The total amount distributed is 
132. What is the amount of the first ? 
(BMS, Folio 23, recto) 
In modern algebraic language, the solution of the problem 
would be given by the equation 
xt2x+6x+24x%=132 
where x is the amount given to the first. 


The solution of this equation is given asfollows in the 
Bakhasali Manuscript : 


‘Putting any desired quantity in the vacant place’; any 
desired quantity is || 1 ||, ‘then construct the series’ 
| 1 | 2/2 | 3 | 6 | 4 
1 1 1 1 1 । 1 | 
‘multiplied’ 1112161]241; ‘added’ 33. ‘Divide the 
visible quantity’ | ॥ which) on reduction be- 


ccmes | : | (This is) the amount given (to the first) 


(BMS. Folio 23, recto) 
The Rule of False Position may be regarded as an early 
stage of the development ofthescience of algebra, since no 
symbol could have been evolved for an unknown quantity. As 
soon as the system of notations was introduced, the application 
ofthis Rule was no longer considered as necessary. Thus we 
find that Áryabhata I does not mention of this Rule. 
Aryabhata I states as follows regarding the solution of 
_ linear equations : 
The difference of the known ‘amounts’ (rüpaba) relat- 
ing to two persons should be divided by the difference 
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of the coefficients on the unknown (gulika). The 
quotient will be the value of the unknown (gulika), if 
their possessions be equal.? 


The original verse contains the term  "gulibántara" which 
has been here translated as the difference of the coefficients 
of the unknowns. We have already stated earlier that Aryabhata 
uses the term gulibà or shot for an unknown quantity.(gulikantara 
literally means only the difference of unknowns). This practice 
is also followed by other Indian algebraists. Prthudaka Svami 
rightly observed that according to the usual practice in this 
country, "the coefficient of the square of the unknown is called 
the square (of the unknown) and the coefficient of the (simple) 
unknown is called the unknown? 

The rule given by Aryabhata. then, contemplates a problem 
of this kind : 

Two persons, who are equally ricb, possess respectively 
a,b times a certain unknown amount together with 
c d units of money in cash. What is that amount ? 

Now if x be the amount unknown, then according to the 

problem 


ax+c=bx+d 
Thence 
„i 
a—b 


Aryabhata has merely expressed this solution in his langu- 
age. 
Regarding the solution of linear equations. Brahmagupta 
Says ° 
In a (linear) equation in one unknown. the difference 
of the known terms taken in the reverse order, divided 
by the difference of the coefficients of the unknown 
(is the value of the unknown)? 


1. गुलिकान्तरेण विभजेद्‌ द्वयोः पुरुषयोस्तु रूपकविशेषम्‌ | 
ere गुणिकामूल्यं ed wd भवति genio . ` — Arya. IJ. 30 
2. BrSpSi, XVIII. 44 (com.} l 


3. अव्यक्तान्तरभकतं व्यस्तं रूपान्तरं समेञ्व्यवतः | | 
MET: शोध्या यस्माद्‌ रूपाणि तदघस्तात्‌ ॥ —BrSpSi. XVIII. 43 
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Similar solutions have been offered by the other Indian 
algebraists who followed Brahmagupta like Sripati, Bhaskara II 
and Narayana. Here again. we take a problem proposed by 
Brahmagupta in this connection : 

Problem : 
Tellthe number of elapsed days for the 
time when four times the twelfth part of 
the residual degrees increased by one, plus 
eight will be equal to the residual degrees 
plus one! 

Prthüdaka Svami has solved this problem as follows : 

Here the residual degrees are (put as) ydvat-tdvat, Yd; 
yalrul 
12 ` 


; plus the absolute quantity 


increased by one, yd 1 rū 1; twelfth part of it, 


1 val 
four times this. ^ e 


eight, . This is equal to the residual degrees 
plus unity. The statement of both sides tripled is 

yal . 7४ 25 

ya3 ras 
This difference between the coefficients of the unknown 
is2. Bythis the difference of the absolute terms, 
namely 22, being divided, is produced the residual of 
the degrees of the Sun, 11. These residual degrees should 
be known to be irreducible. The elapsed days can be 
deduced then, (proceeding) as: before. 


If put in the modern notations, it means the solution of the 
equation : 


4 7 
12 (x--1) 4-82 x4-1, 


from which we have 


x+25=3x+3 
or 2422 
or x=11. 


Rule of Concurrence or Samkramana 
.Brahmagupta has included this rule in algebra, whereas 
other Indian mathematicians included it in arithmetic. Sam- 


1. संकादंशकशेषाद्‌ द्वादशामागश्चतुय शोऽष्टयतः | 
सेकांशरोषतुल्यो uerum कथय || ` —BrSpSi. XVIII. 46 
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bramanais the solution of the simultaneous equations of the 
type: 
xTy-da 
x—y=b 
Brahmagupta’s rule for solution is: 


The sum is increased and diminished by the difference 
and divided by two; (the result will be the two un- 
known quantities): (this is) concurrence (Samkra- 
mana)" 
Brahmagupta restates this rule in the form of a problem 
and its solution : 
The sum and difference of the residues of two (heavenly 
bodies) are known in degrees and minutes. What are 
the residues? The difference is both added to and 
subtracted from the sum. and halved; (the results are) 
the residues.” 
Linear Equations with Several Unknowns 


The first mention of a solution of the problem with more 
than one unknown is found in the Bakhaéali Manuscript, anda 
system of linear equations of this type is solved in the Bakhaáal 
treatise substantially by the False Position Rule. 


A generalised system of linear equations will be 
by >x ना CiXx1= d ba2x— C2X27— (25 ५०+«« «१ 
ba Sx—cnx च्च्या 
Therefore 
(alc) 
जस 
22=S6)/)—1 


br x Salo) A 2r 
ce (blc) —1 cr 
कल्क e RRE.. 
One particular case, where bi=be=b3=......=bn =1 and a= 
C2==C3=......=¢n =C has been treated by Brahmagupta at one 
place. He gives the rule as follows: 


1. योगोडन्तरयुतद्दीनो figu: संक्रमणमन्तरविभक्तं वा | 

वर्योन्तरमन्तरयुतहीनं feed विषमकमं ॥ — BrSpSi. XVIII. 36 
2. भागकला विकलेक्यं इष्ट्वा विकलान्तरं च के शेषे | 

tart द्विवाऽन्तराविक हीनं च द्विमाजितं शेषे ।। — BrSpSi. XVIII. 96 
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The total value (of the unknown quantities) plus or 
minus the individual values (of the unknowns) multi- 
plied by an optional number deing severally (given), 
the sum (of the given quantities) divided by the num- 
ber of unknowns increased or decreased by the multi- 
plier willbe the total value; thence the rest (can be 
determined). 


525८० =ar Sx Ecx= an, Dette xg= agen 
Dx Tex Qn 


Therefore 


Sa DEBT assess Tan 


nc 


Hence 


1 00 00” 1 


nec 


and so on for xe xs etc. 


Now we shall give the rule enunciated by Brahmagupta 


for solving linear equations involving several unknowns : 


Removing the other unknowns from (the side of) the 
first unknown and dividing by the coefficient of the 
first unknown, the value of the first unknown (is obtai- 
ned). In the case of more (values of the first un- 
known), two and two (of them) should be considered 
after reducing them to comon denominators. And 
(so on) repeatedly. If more unknowns remain (in the 
final equation), the method of the‘pulveriser (should be 
employed). (Then proceeding) reversely (the values 
of other unknowns can be found)? 


Prthudaka Svami has commented on this rule as follows : 


In an example in which there are two or: more un- 
known quantities, colours such as ydvat-tavat, etc. 
should be assumed for their values. Upon them should 


यच्छधनमिष्ट गुणितेथेचंय di पृथक्‌ पृथक सहितम्‌ | i 
गणकयुतोन Wed सक्धनमतोष्वशेषाणि ॥ —BrSpSi. XIII. 47 


2. TORI वर्णान्‌ प्रो ERTA, | 


WTR दो व्यस्तो gg ° . —BrSpSi. XVIII. 51 
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be performed all operations conformably to the state- 
ment of the example and thus should be carefully 
framed two or more sides and also equations. Equi-clear- 
ance snould be made first between two and two of 
them and so on tothe last: from one side one un- 
known should be cleared, other unknowns reduced to 
a common denominator and also the absolute numbers 
should be cleared from the side opposite. The 
residue of other unknowns being divided by the 
residual coefficient of the first unknown will give the 
value of the first unknown. If there be 
obtained several such values then with two and two 
of them, equations should be formed after reduction to 
common denominators. Proceeding in this way tothe 
end find out the value of one unknown. If that value 
be (in terms of) another unknown then the coefficients 
of those two will be reciprocally the values of the two 
unknowns. If, however, there be present more un- 
knowns in that value, the method of the pulveriser 
should beemployed. Arbitrary values may then be 
assumed for some of the unknowns. 

Datta and Singh have said that the above rule of Brahma- 
gupta, and also the one indicated in the commentary of Prthudaka 
Svami, embraces the solution of indeterminate as well as the 
determinate equations. In fact all the examples given by 
Brahmagupta in illustration of the rule are of indeterminate 
character. So far as the determinate simultaneous equations are 
concerned, Brahmagupta’s method for solving them will be easily 
recognised to be the same as our present one. 


| Quadratic Equations 

The geometrical solution of a quadratic equation in this 
country would take us to the Vedic Sulba period. The Bakha- 
sali Manuscript also contains certain problems which need the 


solving of quadratic equations. I shall quote one out of the 
numerous available : 


A certain person travels s yojana on the first day and 9 
yojana more on each successive day. Another who 
travels at the uniform rate of S yojana per day. has a 


start of t days. When will the first man. overtake the 
second ? i ; 


214 BRAHMAGUPTA AS AN ALGEBRAIST 


This problem would today ke expressed in terms of the 
following equation : 


S(t4-x)—x (त्र) 


where x is the number of days after which the first 
overtakes the second. Wemay write this equation 
as 

bx? —42(S—s)+b}x=2ts 
whence the value x would be after solving the quadra- 
tic 4 


Lo V (2S— 3E + 8bis - (X5— 9-5) 
Siang oe em 


The Bakhasali Manuscript gives this solution as follows: 


The daily travel (S) diminished by the march of the 
first day (s) is doubled; this is increased by the common 
increment (b). That (sum) multiplied by itself is 
designated (as the bsepa quantity). The product of the 
daily travel and the start (t) being multiplied by 
eight times the common increment, the ksepa quantity 
is added. The square-root of this (is increased by the 
ksepa quantity; the sum divided by twice the common 
increment wil give the required number of days) 
(BMS. Folio 5. recto) 


९ AryabhataI (499 A.D.) is regarded as the founder of 
algebra, since he gives the solutions of a few quandratic problems. 
For example. to find the number of terms of an arithmetical pro- 
gression (A.P.), he gives the following rule : 


The sum of the series multiplied by eight times the 
common difference is added by the square of the dif- 
ference between twice the first term and the common 
difference: the square-root (of the result) is diminished 
by twice the first term and (then) divided by the com- 
mon difference : half of this quotient plus unity is the 
number of terms 


In the modern notations of algebra, the solution would be 
expressed as follows | 
1. mAAR गुणिताद्‌ दविगुणाबत्तर विशेषवर्गयुतात्‌ | | 

मूलं द्वियुणाचूनं स्वोत्तर भजितं सरूपार्ष ।। — Arya. II, 20 
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"n 


ar Fe 


b 


There is another certain interest problem, the solution of 

which has been provided in the Axyabhaiiva as 
„= V Apt+(pi2} 1212 
t 
which is the solution of the quadratic equation : 
tx? +nx—Ap=0 

Ayabhata I has thus given the solutions of a few quadratic 
equations, but he nowhere gives the procedure of solving these 
equations. 


— | V bst (2a—b)^—2a | 4 | 


We give here the Rules of Brahmagupta for the solution of 
quadratic equations. He undoubtedly is not the discoverer of 
these rules; but perhaps for the first time in the history of algebra 
we find the process of solving a quadratic equation so clearly 
indicated. 


First Rule: 


The quadratic: the absolute quantities multiplied by 
four times the coefficient of the square of the unknown 
are increased by the square of the coefficient of the 
middle (ie. unknown); the square-root of the 
result being diminished by the coefficient of the middle 
and divided by twice the coefficient of the square of 
the unknown. is (the value of) the middle.’” 


T his expressed in the modern notations would mean 
va V/ dackbi—b 
2a 

It would be noted that in this rule, Brahmagupta has emp- 
loyed the term madhya (middle) to imply the simple unknown 
as well as its coefficient. The origin of the term is doubtless 
connected with the mode of writing the quadratic equation in 
the form 

ax?+bx+0=0x?+0x+c¢ 

so that there are three terms on each side of the equation. 


1. मूलफलं सफज्ञं कालमूल गुणमर्धमूल कृति युक्तस्‌ d 

मूलं मूलार्घान Meet स्यात्स्वमूलफजस्‌ [| —Arya. II. 25. 
2. वे चतुग खितानां रूपाणां मध्यवगेसहितानाम्‌ | 

मूलं मध्येनोन वर्ग द्विगुणोद्यृतं मध्यः ॥ —BrSpSi. XVIII. 44. 


216 BRAHMAGUPTA AS AN ALGEBRAIST 


Second Rule: 


The absolute term multiplied by the coefficient of the 
square of the unknown is increased by the square of 
half the coefficient of the unknown; the square-root of 
the result dimiaished by half the coefficient of the 
unknown and divided by the coeffcient of the square 
of the unknown is the unknown? 


This when expressed in the modern algebraic notations 
would be 
Vac ORF — 012) 
a 
Here if the quadratic equation is 
ax +bhxtc=0 
the ‘absolute term’ is c (the one without the unknown x), ‘the 
coefficient of the square of unknown’ means the coefficient of x’, 
le. ०, and the ‘coefficient of the unknown’ means the coefficient 
of x. i.e. b. 


The above two methods of Brahmagupta are exactly the: 
same as were suggested by Aryabhata I. 


The root of the quadratic equation for the number of terms 
of an arithmetic progression (A.P.) is given by Brahmagupta 
according to the first rule ? 

v 8bs--(2a— bY — (2a— b) 
zb 


Third Rule: 


Brahmagupta also suggests a Third Rule which is very 
much the same as is used commonly now. Though it 
has not been expressedly suggested as.a- new. rule, we 
find its application in a few. instances. For example this 
rule has been suggested in connection with the following 
problem on interest 


A certain sum (p) is lent out for a period (¢); 
the interest accrued (x) is lent out again at this 


1. Wied रूपाणामव्यक्तापंकृति संयुतानां यत्‌ | ` | 
पदसव्यक्तार्धान cum विमक्तमव्यक्तः || ` —BrSpSi. XVIII. 45 
2. इच्र्‌हीनद्विगुणादि शेषवर्य पनोत्तराश्वधे | x 
प्रक्षिप्य ui रोषोन RARE गच्छः ॥ ` —BrSpSi. XII. 18 
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rate of interest for another period (fs) and the 
total amount is A. Find x. 


The equation for determining x is 
t 
— tt y= A, 
pti 
The solution of this equation would be : 


ee pt A i Ph 
Brahmagupta has stated the result in exactly the same form. 


Prthudaka Svami has illustrated it in solving the following pro- 
blem of interest : 


Problem : 
A sum of five hundred panas (p) is lent out 
for a period of 4 months (tı); the interest 
accrued (x) is lent out again at this rate of 
interest for another period of 10 months (2) 
and the total amount is 78 (A). Give the 
pramàana-phala. i.e., the interest accrued x. 


Here pramana-kala (10554 months 


pramana-dhana (p) —500 panas 
para-kāla (tz), the subsequent period=10 months 
misra dhana or the total interest accrued (A) =78 panas. 


Brahmagupta states his solution of such quadratics like 
this : 

Take the product of the pramàána-dhana (p) or the sum 
originally lent out and pramana-kala, i.e. the period for 
which originally lent out (i); and divide by the para- 
kala or the subsequent time (ts): place this result at 
two places. Multiply the one placed atthe first place 
with the misra-dhana (A). that is with the total inter- 
est accrued; in this product add the square of half the 
one placed in the second place; now take the square- 
root of it, and from it subtract half of the one placed 
at the second place! 


1. काजम्रमाणघातः परकालहुतो द्विघाऽऽचमिश्रवधात्‌ | 
spared युतात्‌ पदमन्यार्धोनं प्रमाण फलम्‌ || —BrSpSi, XII. 15: 
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Thus in the above example the product of pramama-dhana 
and pramana kala divided by vatakala is Cpt;ltz)-i8 WU a = 200. 
This is first multiplied by the - total ‘interest accrued (A) it 
becomes 200 x78=15600. To this is now added square of half 
of 200 (which is 10000) ; it becomes 15600 plus 10000 =25600. Its 
square-root is taken which! is'160^ From this ‘is Subtacted half of 
the quantity (ie. halt of 200 whichis 100), Thus 160-100=60, 
which is the answer. It was the interest which first accrued (x) 


. Another Quadratic Problem! >œ > *' १ > 


Pig Brahmagupta refers 0:90 astronomical problem which 
involves the quadratic equation 


2 
(72-83) F 24 ET -$ -€— ) 


where a=aégra (the sine of the amplitude of the Sun), b-—palabha 
(the equinoctial shadow of a gnomon. 12 anguli long), R=radius, 
and x==konasanku (sine of the altitude of the Sun when his 
altitude.is 45°), Dividing out by (72--a?) we have 


ZŒ 2mx=n, 
8 i १८८५ i : m 


Wap | p ACR) s 
PES +e 

Therefore we have 

x2 V m+n Œ m, 

as stated by Brahmagupta. We find the same result in the 
Strva-siddhanta and in the text of Sripati. Aryabhata II (1150) 
also followed the method of Aryabhata I and Brahmagupta in 
solving a quadratic equation in connection with finding out the 
number of terms in an arithmetical progression.(A.P.) whose first 
term is (a), common difference is b and the sum is s. The number 
of terms n is given by! 


| V 2bs-E(a—b[29* — a--b[2 
E b = 


" where 


m= 


हँ Two Roots of a Quadratic Equation and Brahmagupta 


A quadratic equation has two roots. This must have been 

| known to Indian algebraists even at a very early stage. Bhaskara 

II in his Bijaganita has quoted a rule ascribed to an ancient 
writer Padmanabha whose works are not available now : 


E Mahasiddhanta, Bhaskara IL, XV. 50 
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If (after extracting roots) the square-root of the absolute 
side (of the quadratic) be less than the negative abso- 
lute term on the other side, then taking it negative as 
well as positive two values (of the unknown) are 
found. | | . ` 


The term used here is dvividhotpadyate mitih which means 
that two values are obtained. | | | 

The existence of two roots of a quadratic equation appears 
to have been known also to Brahmagupta (628 A.D.). In illustra- 
tion of his rules for the solution ot a quadratic he has stated two 
problems involving practically the same equation : 


Problem I : The square-root of the residue of the 
revolution of the Sun less 21s diminished by, 1, multi- 
plied by 10 and added by 2; when will this be equal 
to the residue of the’ revolution of the Sun less 1, on 
Wednesday ? .. .."..i n ie "E" 


- ert * Problem IF: Wher will-the« square: ofpomefourth the 
residue of the exceeding months less three. be equal to 
.. .. .theresidue of the exceeding months ? 


We shall follow Prthüdaka Svamiin solving the Problem I. 
In this problem the residue of the revolutionsof dhe Sun 
may be supposed to be x? -2; then by the question, we hgve 
10 (x—D-2— E "Uc Du 
or x^—10x-——9 1 
»;. Again in Problem I, if we put. 4y for the, residue of the 
exceeding month, then we have ह. oe vr o 
Pi ok ८ ८, च्य r NI fet ; Po 
.4 Of... x5—10k——9; 5 lr | 
Now by the second rule of Brahmagupta, retaining both 
the signs of the radical, we get : GE T 
=5+ y 25—9=9 or 1, —-— M 


1. व्यक्त पक्षस्य चेन्मूलमन्यपच्तणेरूपतः | 
अल्पं थनणंगं कृत्वा द्विविधोत्पद्चते मितिः 1]. 


|] 
~ -- 


TEDE. A Ms Ne cem 
—Bhaskaka, Bijaganita 


2. मण्डलशेषाद द्वय नान्मूल च्येकं दशाइतं faz | ३ हा © i 
ˆ मण्डलरोर्ष व्येकं भानोइदिने कदा भवति॥ 7 ‘—BrSpSi. XVII. 49 
3. अधिमासशेषपादात्‌ arash | . ` ` EE 


अवेमावर्शेषतो वावमशेष्समः कदा भवति || — BrSpSi; XVIII: 50. 
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As shown by Prthtdaka Svami, the first value is taken by 
Brahmagupta for the Problem I and second value for the problem 
II. Thus it is quite clear that Brahmagupta uses sometimes the 
positive and at other times the negative sign with the radical. 
Hence we shall say that Brahmagupta knew that a quadratic 
equation would have two roots, and according to the requisite- 
ness of the problem, one value out of the two would be utilised, 


Simultaneous Quadratic Equations 


Indian authors usually treated problems involving various. 
forms of simultaneous quadratic equations 


E a 
00). b | (ii) 2 "a 
xX +y =c १-]- ११८ 
Ou xy | Civ) x+y=a | 


For the solution of the combination (i), Aryabhata I gives 
the following rule in his Aryabhativa . 


The square-root of four times the product (of two quan- 
tities) added with the square of their difference, being 
added and diminished by their difference and halved 
gives the two multiplicands.! 


This means that 
x=iv di--4b--d). y —1(V/ dF ibd) 


For the solution of the same combination, Brahmagupta 
states as follows : 


The square-root of the sum of the square of the diffe- 
rence of the residues and two squared times the product 
of the residues, being added and subtracted by the 
difference of the residues and halved (gives) the desi- 
red residues severally. 


(Here by difference of the residues is mesnt x—y; and by 
product of the residues is meant xy.) 


Brahmagupta does not seem to give the solution for simulta- 
neous equations of the combination (ii), Mahavira (850 A.D.) 


1. RER गुणात्संवर्याद्‌ इयन्तरवर्गण संयुतान्मलम्‌ | | 

अन्तरयुक्तं हीनं qaem] दलितम्‌ di | (O—ÀAÀrya. II. 24 
2. शेषवधाद द्वि कृति गुणात्‌ शेषान्तर वर्ग संयुतान्मलम्‌ | 

शेषान्तरोन युक्तं दलितं शेषे पृथगभीष्टे || — Br SpSi. XVIII. 99 
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has given the solution : 


Subtract four times the area (of a rectangle) from the 
square of the semi-perimeter then by sankrumana bet- 
ween the square-root of that (remainder) and the semi- 
perimeter, the base and the upright are obtained. 
(GSS. VII. 1294) 


This expressed in the modern notations would be: 
x-1(a4- V a—4b), y—£(a— V ८ —4b) 
For the combination (iii), Mabavira in his Ganita-Sàra- 


Samgraha gives the following rule: 


Add to and subtract twice the area (of a rectangle) from 
the square of the diagonal and extract the square-roots. 
By sanbramana between the greater and lesser of these 
(roots), the side and upright (are found)? 


This put in modern notations would be : 


x= Vc--2b4- V/ c— 2b). 
y—i(Vcc2b— ५/ c—2D). 


For the combination (iv), Aryabhata I gives the following 
rule : 
.From the square of the sum (of two quantities) subtract 


the sum of their squares. Half of the remainder is 
their product, 


The remaining operations will be similar to those for the 


equations (11); so that 


m 


x=} (atv 2c—a2), y=} (a—V 2c— a2). 


Brahmagupta in this connection says : 


Subtract the square of the sum from twice the sum of 
squares; the square-root of the remainder being added 
to and subtracted from the sum and halved, (gives) 
the desired residues.* 


GSS. VII. 1293 
GSS. VII. 127i 
संपकंस्य हि वर्गादिशोधयेदेव वर्गसंपकेम्‌ | 
यत्तस्य भवत्यर्थ विद्याद्‌ गुणकारसंवर्गम्‌ || —Aaya. II. 23 
कृति संयोगाद्‌ दिगुणायुति वर्ग प्रोइय शेष मूलं यत्‌ | | 
तेन युतोनो योगो दलितः शोषे पृथगभीष्टे [| —BrSpSi. XVIII. 98 
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These equations have also been treated by Mahavira, 
Bhaskara II and Narayana. Narayana has attempted two other 
forms of quadratic equations : 


2) 2 ae ee i 
x Fy =c x —y =m 
es i) Tp 


For their solutions, see Datta and Singh, Algebra, P. 84. 


Rule of Dissimilar Operations : 

Datta and Singh say that the process of solving the follow- 

ing two particular cases of simultaneous quadratic equations was 

distinguished by most Indian mathematicians by the special 
designation visama-karma or dissimilar operation : 


2 2 
Ky =m 
G) Pasa | GD Z +y =p 


These equations have been regarded by these mathematicians 
as if of fundamental importance. They have given the following 
solutions (expressed in modern algebraic symbols) : 

For the combination (i) : 


m m 
— 1 — -+ — 1 -———— — 


For the combinaticn Gi): 
m m 
L=} (r+ »J EC MPG 


We shall express these solutions as follows in the words*of 
Brahmagupta : 


Thc difference of the squares (of the unknowns) is divi- 
ded by the difference of the unknowns and the quotient 

is increased and diminished by the difference and 
divided by two ; (the results will be the two unknown 
quantities) ; (this is) dissimilar operation. 


The same rule is restated by him on a different occasion in 
the course of solving a problem 


If then the difference of their squares, also the differe- 
nce of them (are given) ; the difference’ of ‘the squares 
1. योगोऽन्तरयुनहीनो द्विइतः संक्रमणमन्तर विभक्त वा 1 l 
^ ` -व्मीन्तरमन्तर-युतहीनं e विषमकर्म | | BrSpSi. XVII. 36 


T = 
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is divided by the difference of them, and this (latter) 
is added to and subtracted from the quotient and then 
divided by two : (the results are) the residues whence 
the number of elapsed days (can be found)! 
" SThis visama-barma or dissimilar operation has been descri- 
bed by other Indian algebraists also. as Áryabhata II (Mahasi- 
ddhzntà, XVI 22)» Supati (Siddhanta-sekhara; XIV. 13) ; Bha- 
skara II (Lilavati? and Narayana €Ganita.kaumudi, I, 32) 


^f १ ॥ 


Indeterminate. Equations of the First Degree 


Neve ee x o datus 

Aryabhata Ishoüld bé gtveti ‘the: credit of giving for the 
first time a treatment of the.indeterminate equation of the first 
degree. In his Aryabhatiya, we find a method for obtaining the 
general solution in positive integers of the simple indeterminate 
equation : 

" by—ax-c 
for integral values of abc, and further indicated how to 
extend it to get positi ve integral solutions of simultaneous indeter- 
minate equations of the first degree. His disciple Bhaskara I 
(522) showed that the same method might be applied to solve: 
by—ax--—c 

and further that the solution of thisequation would follow 
that of by—ax- —1. These methods of Áryabhata I and Bha- 
skara I have also been adopted by Brahmagurta, and in certain 
cases, the improvement were suggested by Aryabhata II in the 
middle of the tenth century A.D 

The problems which were treated by ancient Indian algeb- 
raists and which led them to the investigation of the simple inde- 
terminate equation of the first degree may be classified under 
three heads: 

Class I: To find a number N which being divided by 
two given numbers (a,b) will leave two given remain- 


ders (Rs, Ra). 
Thus we have: 


N=axtRi=by+Re 


1. aR तदन्तरं चान्तरोद्धृतयुतोनम्‌ | 
वर्यान्तरं विभक्क द्वाभ्यां शेषे ततोच्ुयणः | BrSpSi, XVIII, 97 
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Hence ' by—ax- R,—Ra 
Putting c=RinRs 
we get by-ax- +c 


the upper or lower sign being taken according as Riis grea- 
ter than or less than Rs. 


Class IL : To find a number (x) such that its product 
with a given number (०) being increased or 
decreased by another given number (5) and 
then divided by a third given number (D) 
will leave no remainder. 


This means that in other words, we shall have to get the 
solution of : 

in positive integers. 

Class III : Here we have to deal with an equation of the 

form : | 
by--ax- tc 

Kuttaka, Kutiakara and Kutta : These are the three terms 
which Brahmagupta has used in regards to the subject of indeter- 
minate analysis of the first degree. Aryabhata I has also descri- 
bed this method in brief, but he does not use the word kuttaka. 
In the Mahabhaskariva of BhaskaraI we have the terms kutta- 
kara and kutta (522 A.D.) MBh. I. 41,49). These words have 
been translated into English as pulveriser or grinder. According 
to Datta and Singh, the Hindu method of solving the equation 
by-ax= - c is essentially based on a process of deriving from it 
successively other similar equations in which the values of the 
. Coefficients (a,b) become smaller and smaller. Thus the process 
is indeed the same as that of breaking a whole thing into smaller 
pieces, and this accounts for its name Ruttaka or ‘pulveriser’. 


In the problems of the Class I, the quantities (a and b) are 
called’ divisors’ bhagahara, bhajaka, cheda etc.) and Ri and Rs 
as ‘remainders (agra or Sega etc.). while in a problem of the 
Class I1; B is ordinarily called the ‘divisor’ (bhagahara or bha- 
jaka) and Y the ‘interpolator’ ksepa, ksepaka etc.) ; here a is called 
the ‘dividend’ (bhajya), the unkown quantity to be found (x) is 

called the ‘multiplier’ or (gunaka or gunabara etc) and y the 
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quotient or phala. In later years, Mahavira has called the unknwn 
number (x) as rast. 


Preliminary Operations 
in Kuttaka-Karma 


Usually it has been suggested that in order that an equation 

of the form 
by—ax- Œ c or by+ax= +c 

may be amenable to solution, the two numbers a and b must not 
have a common divisor; for otherwise, the equation would be 
absurd, unless the number c had the same common divisor, So 
before the rules which we shall give hereafter, could be applied, 
the numbers a, b. c must be made prime (drdha or firm; niccheda 
or having no divisor, or nirapavarta, meaning irreducible to 
each other. 

In this connection Bhaskara I writes : 


The dividend and divisor will become prime to each 
other on being divided by theresidue of their mutual 
division. The operation of the pulveriser should be 
considered in relation to them. 


Similarly we find in the writings of Brahmagupta : 


Divide the multiplier and the divisor mutually and 
find the last residue; those quantities being divided by 
the residue will be prime to each other, 


Aryabhata's Rule: Aryabhata I is probably the first Indian 
writer on this subject, but the operation given by him is rather 
obscure. His disciple Bhaskara I has given the solution of inde 
terminate equations of the first degree in more satisfactory langu- 
age. We shall give here the translation of Aryabhata's verse from 
the Aryabhafsya, as rendered by Bibhutibhusan Datta, because 
other translations of this verse do very often confuse the sense: 


Divide the divisor corresponding to the greater remain 
der by the divisor corresponding to the smaller remain 


1. भूदिनेष्टगणान्योन्य भक्तशोषेण भाजितौ | 
हारभाज्यो eat स्यातां कुःराकारं तवोिंदुः —MBh, 1. 41 
2. हृतयोः परस्परं यच्छेषं गुणकारभागहारकयोः । 
. तेन इतो निश्छेदो तावेव परस्परं हृतयोः । | —BrSpSi, XVIII ?. 
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Hence * by—ax=R,—Rs 
Putting c=R Ra 
we get by-ax= +c 


the upper or lower sign being taken according as Rı is grea- 
ter than or less than Ra. 


Class IL : To find a number (x) such that its product 
with a given number (०) being increased or 
decreased by another given number (8) and 
then divided by a third given number (6) 
will leave no remainder. 


This means that in other words, we shall have to get the 
solution of : 
ax-tr 
— = y 
P 
in positive integers. 
Class IIT : Here we have to deal with an equation of the 
form : l 
bytax= Hc 


Kutiaka, Kuttaka@ra and Kutta: These are the three terms 
which Brahmagupta has used in regards to the subject of indeter- 
minate analysis of the first degree. Aryabhata I has also descri- 
bed this method in brief, but he does not use the word kuttaka. 
In the Mahabhaskariva of BhaskaraI we have the terms Rutta- 
kāra and kutta (522 A.D.) MBh. I. 41,49). These words have 
been translated into English as pulveriser or grinder. According 
to Datta and Singh, the Hindu method of solving the equation 
by-ax= =Œ c is essentially based on a process of deriving from it 
successively other similar equations in which the values of the 
coefficients (a,b) become smaller and smaller. Thus the process 
is indeed the same as that of breaking a whole thing into smaller 
pieces, and this accounts for its name kutiaka or ‘pulveriser’. 


In the problems of the Class I, the quantities (a and 0) are 
called’ divisors’ bhagahara, bhajaka, cheda etc.) and Ri and Rs 
as ‘remainders (agra or fesa etc). while in a problem of the 
Class II; B is ordinarily called the ‘divisor’ (bhagahara or bha- 
 jaha) and Y the ‘interpolator’ ksepa, ksepaka etc.) ; here a is called 
the ‘dividend’ (bhajya), the unkown quantity to be found (x) is 
called the ‘multiplier or (gunaka or gunabara etc) and y the 
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quotient or phala, In later years, Mahavira has called the unknwn 
number (x) as rds, 


Preliminary Operations 
in Kuitaka-Karma 


Usually it has been suggested that in order that an equation 

of the form 
by—ax= = c ort by+ax= tc 

may be amenable to solution, the two numbers a and b must not 
have a common divisor; for otherwise, the equation would be 
absurd, unless the number c had the same common divisor. So 
before the rules which we shall give hereafter, could be applied, 
the numbers a b. c must be made prime (drdha or firm; niccheda 
or having no divisor. or nirapavarta, meaning irreducible to 
each other. 

In this connection Bhaskara I writes : 


The dividend and divisor will become prime to each 
other on being divided by the residue of their mutual 
division. The operation of the pulveriser should be 
considered in relation to them. 


similarly we find in the writings of Brahmagupta : 


Divide the multiplier and the divisor mutually and 
find the last residue; those quantities being divided by 
the residue will be prime to each other.? 


Aryabhata’s Rule: Aryabhata I is probably the first Indian 
writer on this subject, but the operation given by him is rather 
obscure. His disciple Bhaskara I has given the solution of’ inde- 
terminate equations of the first degree in more satisfactory langu- 
ace. We shall give here the translation of Aryabhata’s verse from 
the Arvabhatiya, as rendered by Bibhutibhusan Datta, because 
other translations of this verse do very often confuse the sense: 


Divide the divisor corresponding to the greater remain- 
der by the divisor corresponding to the smaller remain- 


1. भूदिनेष्टगणान्योन्य भक्तशेषेण भाजितो | 

हारभाज्यो दृढो स्यातां कुःटाकारं तयोविंदुः | —MBh, I. 41 
2. हृतयोः परस्परं यच्छेषं गुणकारभागहारकयोः । 

तेन हृतौ निश्छेदो तावेव परस्पर हृतयोः । — BrSpSi. XVIII. 9, 


226 


BRAHMAGUPTA AS AN ALGEBRAIST 


der. The residue (and the divisor corresponding to the 
smaller remainder) being mutually divided, the last resi- 
due should be multiplied by such an optional integer 
that the product being added(in case the number of quo- 
tients of the mutual division is even) or subtracted (in 
case the number of quotients is odd) by the difference 
of the remainders (will be exactly divisible by the last 
but one remainder. Place the quotients of the mutual 
division successively one below the other in a column; 
below them the optional multiplier and underneath it 
the quotient just obtained). Any number below .: 
the penultimate) is multiplied by the one just above 
it and then added by that just below it. Divide the 
last number (obtained by doing so repeatedly) by the 
divisor corresponding to the smaller remainder; then 
multiply the residue by the divisor corresponding to 
the greater remainder and add the greater remainder. 
(The result will be) the number corresponding to the 
two divisors.! 


There is an alternative rendering of this passage also as 


follows > . 


Divide the divisor corresponding to the greater remain- 
der by the divisor corresponding to the smaller remain- 
der. Theresidue (and the divisor corresponding to 
the smaller remainder) being mutually divided (until 
the remainder becomes zero), the last quotient should 
be multiplied by an optionalinteger and then added 
(in case the number of quotientsof the mutual division 
is even) or subtracted (in case the number of quotients 
is odd) by the difference of the remainders. (Place the 
other quotients of mutual division successively one 
below the other in a column; below them the result just 
obtained and underneath it the optional integer). Any 


1. अधिकायभागहारं छिन्बादूनायभागहारेण । 


. शेषप्रस्परभक्‍तं मतिगुणमग्रान्तरे क्षिप्तम्‌ || 


अथ उपरि गुणितमम्त्ययुगूनामच्छेद भाजिते शेषम्‌ | 


. अधिकागरच्छेदगुखं दिच्छेदाममधिकाम्रयुतम्‌ | ` —Arya. II. 32-33 
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number below (i.e. the penultimate) is multiplied by 
the one just above it and then added by that just 
below it. Divide the last number (obtained 
by doing so repeatedly) by the divisor corres- 
ponding to the smaller remainder; then multiply the 
residue ty the divisor corresponding to the greater 
remainder and add the greater remainder. (The result 
will be) che number corresponding to the two  divisors. 


Aryabhata's problem may be enunciated thus: 
To find a number (N) which being divided by two 
given numbers (a, b) willleave two given remainders 
(Ri, Rə). 
This gives : 
N=axtRi=bytRe 
(where Ri is a greater remainder and Re lesser remainder, and a 


is the divisor corresponding to greater remainder and b the 
divisor corresponding to the lesser remainder.) 


Denoting as before by c the difference between Ry and 
Ra, we get 


G) by=axte, if Ri>Re 
(ii) ax=byt+e, if RR Ri 


the equation being so written as to keep c always positive. 


Hence the problem now reduces to making either 


axtc  by-cc 
b OT a 


according as R12 Rs or R3 Ri, a positive integer. So Aryabhata 
says : Divide the divisor corresponding to the greater remainder 
etc," 


Now we shall proceed with the details of the operation as 
proposed by Datta and Singh in his History of Hindu Mathema- 
tics, Part II. Algebra : 


Suppose R; Rs; then the equation to be solved will be 
axto=by vei) 
a, b being prime to each other. 
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Let 
b) a (व 
bq 
rı) b (qa 
7101 
Y 2) 71 (42 
१२५२ 
r3 
Tm-1) Ym—2 (दण 
Tm-1 Qm^1 
rm) Ym-1 (qm | 
7Tmüm 
Ym 
Then we get (when a< b, we shall have परी, r1— a) 
a—bq-4- ri 
b=rigit r2 
rı=rzqa+ ra 
722357 ४१४ Ya 


Tm—2 =mi qm~iı Frm 
Tma mgmt rmi 
Now, substituting the value of a in the given equation ($), 
we get 
by (bq-rixc 


Therefore 
y-—qxctyi 
where 
| byi—rux Tc 

In other words, since a—bq--ry on putting 

y=qx+ yı || दट) 
the given equation (i) reduces to | 

bys- rixd-c | (iii) 


Again, since b—riqi ra 
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putting similarly x—qyid-xi 
the equation (iii) can be further reduced to 
Y1X17—T2)1—€C (iv) 
and so on. 
Writing down the successive values and reduced equations 
in columns, we have 


(1) y=quty1 (1.1) by rix c 

(2) x=qyı xi (1.2) rixi-rasyi-—c 

(3) 91 5542-४1 + 98 (1.3) 7207275421 tC 

(4) x1— qaya-- x2 (1.4) raxo r4 ys—c 

(5) ya qaxad- ya (1.5) raya vsxad c 

(6) ८2२२१5१५७७ - (L6) rsxa-rgya—c 
(2n-1) yn1i—q2n— Xn» yn (T. 2n) ran—2 9n r2n Xn-ic 
(2n) Xn-i-7q2n-i Yah Xn (I 2n) Y2n-1  Xn^7f2n 2177८ 
(2n-+1) yn==qen xnd- yndi (I. 2n-+1) ran yn-d-i- randi xn d-c 


Now the mutual division can be continued either (i) to the 
finish or(ii) so as to get a certain number of quotients and 
then stopped. In either csse the number of quotients found, negle- 
cting the first one (q). as is usual with Aryabhata, may be even 
or odd. 


Case (i) First suppose that the mutual division is continued 
until the zero remainder is obtained. Since a, b are prime to 
each other, the last one remainder is unity. 

Subcase (i.1.). Let the number of quotients be even. We 
then have 

ran l, ren 170. q2n7 en 
The equations (1,2n) and (I2n4- 1) therefore become 
Yn— din Xn Tc 
an 
ynti-—C 
respectively. Giving an arbitrary integral value (t) to xn 
we get an integral value of yn. From that we can find the value 
of xn-1 by the equation (2n). Procceding backwards step by 
step we ultimately find the values of x and y in positive integers. 
So that the equation (1) is solved. 

Subcase (i. 2) : Ifthe number of quotients be odd, we shall 
have | 
780 i=] ren=0, gon-1=ren-3. 
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The equations (2n+1) and (T. 2n - 1) will then be absent and 
the equations (I. 2n—1) and (I. 2n) will be reduced respectively 
to 5 
xn- i= gnnl YT € 
and x, =—c 
Giving an arbitrary integral value (t) to yn we get an im 


tegral value of xi. Then proceeding backwards as before we 
calculate the values of x and y. 


Case (ii) : Next suppose that the mutual division is stopped 
after having obtained an even or odd number of quotients. 


Subcase (44.1): If the number of quotients obtained be 

even the reduced form ofthe original equation is 
Ya y +1=ren +1 Xn +C 
or Yn Fi २12 +1 Xn +C 
Ya 

Giving a suitable integral value (t) to xn as will make 

Yontitte 
12 

we get an integral value for yn by (2n+1). The values of 
x and y can then be calculated by proceeding as before. 


yn-i —an integral number. 


Subcase (71.2) : If the number of quotients be odd the reduc- 
ed form of the quotient 1s 


Yani Xn-—-Ysgn Vn-—C 


Putting yn. =t’, where t? is an integer, such that 
r t cc 
xn = a =a whole number, 
2n 


we get an integral value of xn- by (2n). Whence can be 
calculated the values of x and y in integers 


x= end y=8 bethe least integral solution of ax--c— 
by, we shall have j 
| aa+c=bB 
Therefore a(bm-- a) 4-c—b (am+ B). 
m being any integer. Therefore, in general, 
x=bm+e 
But we have calculated before that | 
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x-—dqiuyitxi; 
qiyvt x17bm-- a 


Thus it is found that the minimum value « of x is equal to 
the remainder left on dividing its calculated value by b. whence 
we can calculate the minimum value of N (—a«-- R3). This will 
explain the rationale of the operations described in the latter 
portion of the rule of Aryabhata I. 


Bhaskara I and Kuttaka Operation 


In Chapter I of the Mahabhaskariyva, Bhaskara I has descri- 
bed the preliminary operation to be performed on the divisor 
and dividend of a pulveriser. We shali quote it from the edition 
of K.S, Shukla : 


The divisor (which. is "the number of civil days in a 
yuga) and the dividend (which is "the revolution num- 
ber of the desired planet") become prime to each other 
, on being divided by the (last non-zero) residue of 
the mutualdivision of the number of civil days in a 
yuga and the revolution number of the desired planet. 
The operations of the pulveriser should be performed 
on them (i.e. on the abraded divisor and abraded 
dividend). So has been said.! 
An indeterminate equation of the first degree of the 
type 
aX—C __ 
x E 
(with x and y unknown) is known in Hindu mathematics by 
the name of "pulveriser"—butjabara). In this equation, a is 
called the "dividend" (bhajya), b the "divisor" (bhagahara),. c 
the interpolator (Rsepa} x the “multiplier” (gunakara), and y 
the "quotient" (labdha). 
In the pulveriser contemplated in the above stanza : 


a=revolution number of a planet.- 
b=civil days in a yuga, 
c=residue of the revolutions of the planet (Sesa) 


1. भूदिनेष्टगणान्योन्य भक्तशेपेस॒ भाजि इ 
हारमाज्य) aa) स्याता कुद्यकारं तयोविंदुः | — MBh. 1. 41 
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x--ahargana , 
and  y-complete revolutions performed by the planet. 

The textsays that as a preliminary operation to the solu- 
tion of this pulveriser, a and b. ie., civil days in yuga and revo- 
lution-number of the planet, should be made prime to each other 
by dividing them out by their greatest common factor, That is 
to say, in solving a pulveriser, one should always make use of 
abraded divisor and abraded dividend. 


The interpolator, i.e., the residue, should also be divided 
out by the same factor. (This instruction is not given in the 
text, but it is implied that the residue should be computed for 
the abraded dividend and abraded divisor). 


Set down the dividend above and the divisor (Chara) 
below that. Divide them mutually and write down 
the quotients (labdha) of division one below the other 
(in the form of a chain). (When an even number of 
quotients is obtained) think out by what number the 
(last) remainder be multiplied so that the product 
being diminished by the (given) residue be exactly 
divisible (by the divisor corresponding to that remain- 
der). Put down the chosen number called mati below 
the chain and then the new quotient underneath it. 
Then by the chosen number multiply the number which 
stands just above it, and to the product add the quoti- 
ent (written below the chosen number). (Replace the 
upper number by the resulting sum and cancel the 
number below). Proceed afterwards also in the same 
way (until only two numbers remain). Divide the 
upper number (called the *multiplier") by the divisor 
by the usual process and the lower one (called the 
"quotient") by the dividend: the remainders (thus 
obtained) will respectively be the ahargana and the 
revolutions etc. or what one wants to know.! 


| We shall illustrate the operation by taking a problem from 
the Laghu-Bhaskariya (VIII. 17): 
The sum, the difference, and the product increased by 
one, of the residues of the revolution of Saturn and 
Mars—each is a perfect square. Taking the equations 
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furnished by the above and applying the method of 
such quadratics, obtain the (simplest) solution by the 
substitution of 2, 3 etc. successively in the general solu- 
tion). Then calculate the ahragana and the revolu- 
tions performed by Saturn and Mars in that time toge- 
ther with the number of solar years elapsed.! 

Let x and y denote the residues of the revolution of Mars 
and Saturn respectively. Then we have to find out two numbers 
x and y such that each of the expressions x+y, x—y and xy+] 
may be a perfect square. 

Let x4-y —4P? and x— y-4Q"*, so that 

x-—2P'--2Q? 
y=2P?—20? 
and therefore xy+1=(2P?—1)?+4(P?— 9%) 

Hence the condition that xy-+1 be a perfect square is that 

P?=Q*. Substituting these values, we have 


—2(Q*-- Q?) 
y=2(Q*—Q?) 
where Q may possess any of the values 2, 3, 4......but not 1, (We 
neglect the case when x or y is zero). : 


l. भाज्यं न्यसेदुपरि हारमधश्च तस्य | 
खण्डयात्परस्परमधो विनिधाय लब्धम्‌ | 
केना5:हतोइयमपनीय यथाऽस्य रोषं | 
भागं ददाति परिशुद्धमिति प्रचिन्त्यम्‌ || 


आप्तां मतिं तां विनिधाय वल्ल्यां 
नित्यं WASA: क्रमश्च लब्धम्‌ | 
मत्या इतं स्यादुपरिस्थितं य 
ल्लब्धेन युक्त पातश्च तद्वत्‌ | 
हारेणभाज्यो विधिनोपरिस्थो 
भाज्येन नित्यं तदधः स्थितश्च | 
अहांगणोऽस्मिन्‌ WIT eas | 
तद्वा भवेद्यस्य समीहितं यत्‌ || i —MBh, I, 42-44 
2. शेषो मण्डलजो यमक्षितिजयोः संयुक्विश्लेषिता 
वन्योन्याद्ृतवि्रह्नो च पददो रूपेण संयोजितो | 
` एवं साधु विचिन्त्य वर्गविविना इत्रिक्रमादवत्स रेः | 
संगण्या य गणाकंजचिति सुताः कालेन कालोदूभवाः di —LBh. राजा. 17 
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Putting (0552, we get x=40 and y—24, which is the least 
solution. 


Assuming now that the residues of the revolution (manda- 
laja-sesa) of Saturn and Mars are 24 and 40 respectively, we have 
to obtain the ahargana (which means the number of mean civil 


days elapsed since the beginning of Kaliyuga. or, in fact, any 
epoch). 


The revolution-number of Saturn is 146564, and the 
number of civil days in a yuga is 1,577.917,500. In the present 
problem, these are respectively the dividend and the divisor. 
Their H.C.F. is 4, so that dividing them out by 4 we get 36641 
and 394,479,375 as the abraded dividend and abraded divisor 
respectively. We have, therefore, to solve the pulveriser 


36641x—24 . 
394479375 
where x and y denote the ahargana and the revolutions respecti- 
vely made by Saturn. 
Mutually dividing 36641 and 394479375, we get 
3€641) 394479375 (10766 


394477006 
2369) 36641 (15 
35535 
1106) 2369 (2 
157) 1106 (7 
1099 
7) 157 (22 
154 
3)7 (2 
_6 
1 X27—24=3)3(1 
3 
0 


We have chosen here the number 27 as the optional 
numter (mati). In fact, mati may be chosen at any stage after 
- an even number of quotients are obtained 
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Writing down the quotients one below the other as pres- 
cribed in the rule, we get the chain 


10766 
15 
2 
7 
22 
2 
(mati) 27 
1 
Reducing the chain, we successively get 
10766 10766 10766 10766 10766 10766 3108044439 
(multiplier) 
15 15 15 15 15 288689 288689 


(quotient) 
2 2 2 2 18665 18665 
7 7 7 874 8714 
22 22 1237 1237 


2 55 55 
(mati) 
27 27 
1 


(it would be seen in this reduction of chain that mati 
or 27 X2 plus 1 is 55; 55x22 plus 27 is 1237; 1237 x7 
plus 55 is 8714; 8714 X2 plus 1237 is 18665; 18665 x15 
plus 8714 is 288689; and finally 28868910766 plus 
18665 is 3108044439 which is the multiplier). 


Dividing 3108044439 by 394479375, and 288689 by 36641, 
we obtain 346688814 and 32202 respectively as remainders, (This 
division is performed only when the multiplier and quotient are 
greater than the divisor and dividend respectively). These are 
the minimum values of x and y satisfying the above equation. 

Therefore, the required ahargana=346688814. and the 
revolutions performed by Saturn=32202. 

To obtain the ahargana and the revolutions of Mars, one 
has to solve the equation : 

191402 2-40 _ 
131493125” 
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where z and w denote the ahargana and the revolutions per- 
formed by Mars respectively. 


The general solution of this equation is 
272131493125 s+118076020 
w=191402 s+171872 
where s=0, 1, 2, 3....... When 5-0, we have the least solution. 


Brahmagupta’s Rules Concerning 
Indeterminate Analysis of the First Degree 


For the solution of Aryabhata’s problem, Brahmagupta 
gives the following rule : 


What remains when the divisor corresponding to the 
greater remainder is divided by the divisor correspond- 
ing to the smaller remainder--that (and the latter 
divisor) are mutually divided and the quotients are 
severally set down one below the other. The last residue 
(of the reciprocal division after an even number of quo- 
tients has been obtained) is multiplied by such an optio- 
nal integer that the product being added with the differ- 
ence of the (given) remainders will be exactly divisible 
(by the divisor corresponding to that residue). That 
optional multiplier and then the (new) quotient just 
obtained should be set down (underneath the listed 
quotients). Now, proceeding from the lower-most 
number (in the column), the penultimate is multiplied 
by the number just above it and then added by the 
number just below it. The finalvalue thus obtained 
(by repeating the above process) is divided by the 
divisor corresponding to the smaller remainder. The 
residue being multiplied by the divisor corresponding 
tothe greater remainder and added to the greater 
remainder will be the number in view. 


d. अधिकायभागहारादूनायच्छेद भाजिताच्छेषम्‌ | 
यत्‌ तत्‌ परस्परहृतं लब्धमयोऽयः पृथक्‌ स्थाप्यम्‌ || 
` शेषं तदेष्टयुणितं यथाध्ययोरन्तरेण संयुक्तम्‌ | 
` शुष्यति गुणकः स्थाप्यो rel चान्त्यादुपान्त्यगुशः ॥ 
_ स्वो््वोऽन्त्य यृतोऽ्यान्तो दीनागच्छेदमाजितः शेषम्‌ | 
अविकामच्छेदहत मनिकाअयुतँ ARER || ` — BrSpSi. XVIII, 3-5 
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Brahmagupta further observes: 


Such is the process when the quotients (of mutual 
division) are even innumber. But if they be odd. 
what has been stated before as negative should be 
made as positive: or as positive should be made 
negative! 


Regarding the direction for dividing the divisor corres 
ponding to the greater number by the divisor corresponding to 
the smaller remainder, Prthudaka Svami (860A.D.) observes that 
itis not absolute, rather optional; so that the process may be 
conducted in the same way by starting with the division of the 
divisor corresponding to the smaller remainder by the divisor 
corresponding to the greater remainder. But in this case of in- 
version of the process, he continues, the difference of the remain- 
ders, must be negative. 


That is to say. the equation 
by=axte 
can be solved by transforming it first to the form 
ax=by—c 
so that we shall have to start with the division of b by a, 

For the details of the “Theory of the pulveriser’ as applied 
to the problems in Astronomy. the reader is referred to the writ- 
ings of Bhatta Govind, translated by K.S. Shukla, and given as 
an Appendix to the edition of the Laghu-Bhaüsbarwa. For the 
rationale of the rules in relation to butfaka or the pulveriser 


operation, one may also refer to the chapters by Datta and Singh 
in the History of Hindu Mathematics: Algebra. 


Solution of by--ax Œ 1. 


This simple indeterminate equation has a special use in 
astronomical calculations and therefore, Indian algebraists have 
paid speciala ttention to it. In fact, this equaticn is solved 
exactly in the same way as the equation by=ax + c; it is a parti- 


1. एवं समेषु विषमेष्वृणं धनं धनमुणं यदुक्त तत्‌ | 
ऋणधनयोरव्यस्तत्वं गुण्य प्रब पयोः कार्यम्‌ ॥ | —BrSpSi. XVIII. 13. 
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cular case only of the more general latter equation. Of course, there 
is a little justification also for treating it separately, since both 
the types of equations represent two different physical conditions 
of the astronomical problems. In the case of by=ax-kc, the 
conditions are such that the value of either y or x, more particu- 
larly of the latter, has to be found and the rules for solution 
formulated with that objective. But in the case of the equation 
by=ax--l, the physical conditions require the values of both 
y and x 


The equation by=ax+1 is usually known by the name 
sthira-buttaka, literally meaning the ‘constant pulveriser’ Prtht- 
daka Svami also names it as drdha-kuttaka meaning firm-pulveri- 
ser. Later on this term drdha-was confined to another sense, 
equivlent to nicched (having no divisor) or nirapavarta (irreduci- 
ble) The origin of the name sthira-kutiaka or constant pulveriser 
has been explained by Prthudaka Svümi as being due to the fact 
that the interpolator (+1) is here invariable. 


For thesolution of this equation, we shall quote Bhaskara 


Is rule and the rule by Brahmagupta, Bhaskara I writes in this 
connection as follows : 


The method of the pulveriser is applied also after 
subtracting unity, The multiplier and quotient are 
respectively the numbers above and underneath. Multi- 
plying those quantities by the desired number divide 
by the reduced divisor and dividend; the residues are 
in this case known to be the (elapsed) days and (resid- 
ues of) revolutions respectively. 
The pulveriser 


ax—C 


p v e. (D 
may be written as 
aX—1 | i 
a —Y . (2) 


where x=cX and y=cY. If X —a, Y —f is a solution of (2), then 
x= Ce, y=cf will be a solution of (i). Hence the above rule 


1. रूपमेकसपास्यापि कुहाकार! प्रसाध्यते | 


युशकासेऽथ Ted च राशी स्यातामुपयंधः || — MBh. I. 45 
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Brahmagupta's Rule in this connection is as follows : 
Solution of by=ax—1: 


Divide them (i.e, the abraded coefficient of the multi- 
plier and the divisor) mutually and set down the quo- 
tients one below the other. The last residue (or the 
reciprocal division after an even number of quotients 
has been obtained) is multiplied by an optional integer 
such that the product being diminished by unity will 
be exactly divisible (by the divisor correponding to 
that residue). The (optional) multiplier and then this 
quotient should be set down (underneath the listed 
quotients). Now proceeding from the lower most 
term to the uppermost, by the penultimate multiply 
the term just above it and then add the lowermost 
number. (The uppermost number thus calculated being 
divided by the reduced divisor, the residue (is the quan- 
tity required. This is the method of the constant pul- 
veriser’. 


Solution of 
by -ax- c 


Indian algebraists usually transformed this equation as 
by—-ax-c,sothatitappeared asa particular case of by-ax-c. 
in which a was negative. Brahmagupta has been the first 
person to solve this equation, but the rule given by him is 
Obscure : 


The reversal of the negative and positive should be 
made of the multiplier and interpolator.? 


Prthudaka Svami has tried to explain it, but he too is not 
very clear. He says: 


1. हृतयोः परस्परं eX गु एकार भागह्वाएकयःः | 
« तेन हतौ निश्छेदों तावेव परस्परं हृतयोः || 
लब्धरमधोऽवः स्थाप्यं तथेष्ट गुणकारसङ युणं शेषम्‌ | 
शुद्ध्यति यथेकहीनं गुणकः स्थाप्यः फलं चान्त्यात्‌ |! 
अआन्तमुपान्त्येन स्वोर्घ्वो गुणितो5न्त्य संयुतो भङ्गम्‌ | 
निःशेषभागदारेणवं Ragra: रोषम्‌ ii —BrSpSi. XVII. 9-11 
2. एवं aay विषमेष्वृणं धनं धनमृणं यदुक तत्‌| ` | 
AURIS गुस्यप्रक्त पयोः कार्यम्‌ || BrSpSi XVIII. 13 
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If the multiplier be negative, it must be made positive; 
and the additive must be made negative: and then the 
method of the pulveriser should be employed. 


Prthüdaka Svami. however, does not indicate how to derive 
the solution of the equation. 
| by=—axtc "eu 
from that of the equation 
by=ax—c (2) 
The method, however, seems to have been this : 
Let x=a, y= be the minimum solution of (2). Then 
we get 
| b8=aa-c 
or b(a-B8)=—a(a-b) +c 
Hence x=a-b, y=a-8 is the minimum solution of (1). This 
rule is very clearly indicated by Bhaskara II and others. 
We shall give two examples from Bhaskara II (Bijaganita) 
to illustrate the rule : 
Example I. 
13y=-60x +3 
By the method described before, we find that the minimum 
solution of 
13y —60x4-3 
is ८7२11, y—51. Subtracting these values from their respective 
abraders, namely 13 and 60, we get 2 and 90. Then by the 
maxim : "In the case of the dividend and divisor being of differ- 
ent signs, the results from the operation of division should be 
known to be so”, making the quotient negative we get the solu- 
tion of 
13y=-60x+3 


as x=2, y=-9. Subtracting these values again from their respec- 
tive abraders (13. 60), we get the solution of 


13»--60x-3 
as x—1l, y=-51. 
— Example II. 
e | Hy-d8x4-10 
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Proceeding as before. we find the minimum solution of 
11y218x--10 
to be x8, y —14. These will also be the values of x and y in 
the case of the negative divisor but the quotient for the reasons 
stated before should be made negative. So the solution of 
-11y218x-4-10 
is x=8, y--14. Subtracting these G.e., their numerical values) 
from their respective abraders, we get the solution of 
—lly=18x-10 
as 2४553, y=-A, 


"When the divisor is positive or negative the numeri- 
cal values of the quotient and multiplier remain the 
same: when either the divisor or the dividend is 
negative. the quotient must always be known to be 
negative"l, 

One Linear Equation in 


More Than Two Unknowns 


Whenever a linear equation involves more than two unkno- 
wn's the Indian algebraists used to assume arbitrary values for all 
the unknowns except two and then to apply ithe method of kut- 
taka or "pulveriser". In this connection, Brahmagupta says: 


The method of the pulveriser (should be employed if 
there be present many unknowns (in any equation)’, 


1. Bhaskara II gives the following rule : 
""Those(the multiplier and quotient)cbtained for a positive divi- 
dend being treated in the same manner give the results corres- 
ponding to a negative dividend.” 


The treatment alluded to in this rule is that of subtraction 
from the respective abraders, He has further elaborated ir 
thus: 


The multiplier and quotient should be determined by 
taking the dividend, divisor and interpolator as positive, They 
will be the quantities for the additive interpolator. 
Subtracting them from their respective abraders, the quantities 
for a negative interpolator are found, If the dividend or divi- 
sor, be negative, the quotient should be stated as negative, the 
quotient should be stated as negative. 


s ह्य — Pijaganita 
1. आचादवणांदन्यान्‌ वर्णान्‌ प्रोह्याचमानमायहृतम्‌ | 


सच्शच्छेदावसकद्‌ दो व्यस्तौ कृद वो बहुषु ॥ EE" BrSpSi. XVIII. 51 
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We shall take up one of the problems posed by 
Brahmagupta concerning astronomy and leading to 
the equation :! 


197x —1644 y—z=6302. 


Hence 
... 1644 y - z4- 6302 
197 
The commentator assumes z=131. Then 
- 1644 y4-6433 
| 197 ; 
hence by the usual method of the pulveriser 
x=41; y=]. 


General Problem of Remainders 


A certain type of simultaneous indeterminate equations of 
the frst degree arise out of the general problem of remainders 
which may thus be stated: To find a number N which being 


severally divided by ai, as, a3......... an, leaves as remainders 71, Y» 
28, eese ese En respectively. | 


While dealing with such a case, we shall have the following 
series of equations : 


N-aixid-ri—aixid-vat-asxad-Y8&-9....740m Xn Tr . 


We have reasons to believe that the method of solution of * 
these equations was known to Aryabhatal. In the translation of 
the verse in the Arvabhatiya, II. 32-33 (the translation of which 
we have already given), the term dvicchedügram should be 
translated as "the result wil be the remainder corresponding to 
the product of the two divisors”, instead of "the result will be the 
number corresponding to the two divisors.” (the last line of the 
translation). This explanation is in fact given by Bhaskara I, the 
direct disciple and earliest commentator of Aryabhata I. Such a 
rule is clearly stated by Brahmagupta?. 


1: अ'शकरेषेण युतात लिप्ताशेषात्तदन्तरादथवा do | 
सानोइ दिने काणं यः कथयति. ETR: सः |l —BrSpSi. XVIII. 55 
2: स्वोध्दोच्न्लयुतोष्मान्तो हीनाग्रच्छेदमाजितः रोषम्‌ | 
, अविकासच्छेदईतमधिकामयुतं अवत्यमम्‌ |! | —BrSpSi. XVIII. 5 
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The rationale of this method is not difficult. I shall quote it 
from the book of Datta and Singh: Starting with the considera- 
tion of the first two divisors, we have 

N =aixı H ri= aX tra. 


By the method described before, we can fnd the minimum 
value « of x, satisfying this equation. Then the minimum value 
of N will be a.¢+7,. Hence the general value of N will be given 
by 

Nai (ast te) +r 


—asas tTaieTTl 


where t is an integer. Thus बा०--24 is the remainder left on 
dividing N by ai a» as stated by Arybhata I and Brahmagupta, 
Now taking into consideration the third condition, we have 

AN =aaat ta arı =a x3 tH T8 
which can be solved in the same way as before. Proceeding in 
this way successively, we shall ultimately arrive at a value of 
N satisfying all the conditions ; 


Prthūdaka Svāmī remarks : 


Wherever the reduction of two divisors by a common 
measure is possible, there ‘the product of. the divisors’ 
should be understood as equivalent to the product of 
the divisor corresponding to the greater remainder and 
quotient of the divisor corresponding to the smaller 
remainder as reduced (i.e. divided) by the common mea- 
sure. When one divisor is exactly divisible by the 
other, then the greater remainder is the (required) 
remainder and the divisor corresponding to the greater 
remainder is taken as ‘the product of the divisors’. 
(The truth of) this may be investigated by an intelligent 
mathematician by taking several symbols. 


As an illustration we shall take up a problem quoted by 
Bhaskara II in his Bijaganita, and which in its solution follows 
the method of Áryabhata 1. Prthudaka Svami while commenting 
on serveral verses from Brahmagupta (BrSpSi. XVIII. 3-6) 


1. Le. if p be the LCM. of a, and az, the general value of N satisfying 
the above two conditions will be 
N —pt-ra,a- r, 
instead of N za,ast t a0 ची 7५. 
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observes that such problems were very popular amongst the an- 
cient Indian mathematicians. 
Problem : To find a number N which leaves remainders 5, 
4.3,2 when divided by 6,5.4,3 respectively. 
That is to solve the equations: 
N =6x+5=5y+4=4z+3=3w +2. 
We have since N =6x +5=5y +4, 
5-1 
6 
But x must be integral, so y=6t+5, x—5t4-4 
Hence N==30t+29 
Again AN —30t--29— 4z--3 


T T 2z—-13 
herefore, t= 745 ^ 


Since t must be integral, we must have z=15s+14; 
hence t=2s+1. Therefore 
N 7 605s4- 59. 
The last condition is identically satisfied. The method given 
here is the one followed by Prthudaka Svami. 
Thus when N=60s+59=6x+5 
x= 009194. 10559 JD 


Again, when N =60s+59=5y+ 4, 
= SEIS IH 


Again when N=60s+59=42+3 


ve 305196 155414 


Lastly, when N=605s+59=3y-+2, 
ee Mera —205--19, 


Varga Prakrti or Krti Prakrti or Square-Nature 


The word varga-prakrti (literally meaning ‘square-nature’) 
has been given by Indian algebraists to the indeterminate quadra- 
tic equation 

Nix*kee9,* 
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Here in this equation the absolute number c should be 
rüpa (or unity). which means the equation 
Nxll1e; 
orit may be any absolute number. The most fundamental 
equation of chis class has been regarded as 
N?+1=y/? 
` where N is a non-square integer. 

This branch of mathematics has originated from the number 
which is the prakrti of the square of ydvat, etc. (the unknown 
x etc.) and therefore, it is called varga- prakrti. The quantity 
N of the above equation is known as Prakrti. Brahmagupta uses 
the term GUNAKA (multiplier) for the same purpose’. 

This term gunaka together with its variation guna appears 
occasionally als» in the writings of later authors. For example, 
Sripati (Siddhanta-febhara. XIV. 32) employs the term gunaka 
where as Bhaskara 11 and Narayana use the term guna in their 
Bijaganitas. 

In this connection, we would now like to quote from 
Prthudaka Svami (863 A.D.) from his commentary on the 
Brahmasphutasiddhanta : 


Here are stated for ordinary use the terms which 
are well known to people.. The number whose square, 
multiplied by an optional multiplier and then increased 
or decreased by another optional number, becomes 
capable of yielding a square-root, is designated by the 
term the "lesser root" kanistha pada or the “first root" 
adya-mila). The root which results, after those opera- 
tions have been performed is called by the name the 
“greater root" (jyestha pada) or the “second root" 
(anya-müla). If there be a number multiplying both 
these roots, it is called the "augmenter" (udvartaka); 
and on the contrary, if there be a number dividing the 
roots, it is called the "abridger" (apavartaka), 
Thus in the'equation 
Nx?-c—»*, 
1. मूलं द्विघेष्ट वगोद्‌ gue युणादिष्ग्युत विद्दीनाच्च | 
MA DURUM: सहान्यधातेन कृतमन्त्यम्‌ |] —BrSpSi. XVIII. 64' 
2. BrSpSi. XVIII. 64 (Com.) 
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x is known as the lesser root, y is the greater root, N is the multi- 
plier (gunaka) and c is interpolator or bsepaba. Bhaskara II has 
used the word “hrasvamila” for kanistha pada or ádya-müla lite- 
rally meaning "lsser root". The earlier terms, the "first root" 
(adyamüla) for the value of x and the "second root" or the "last 
root" antya-müla for the value of y are quite free from ambiguity 
Their use is found in the algebra of Brahmagupta. The later 
terms appears in the works of his commentator Prthtdaka Svami. 


Brahmagupta uses the term ksepa, prabsepa or praksepaka 
in the sense of “interpolator.” Again, when negative, the inter- 
polator is sometimes distinguished as the "subtractive" or 
fodhahka and the positive interpolator is then called “the addi- 
tive." 


Lemmas of Brahmagupta 


Prior to our giving the general solution of the Square-nature 
or Varga-Prakrti, it would be better to give two Lemmas esta- 
blished by Brahmagupta. We have the following in the Brahma- 
sphutasiddhanta 


Cf the square of the optional number multiplied by the 
gunaka and increased or decreased by an other optional 
number, ista, (extract) the square root. (Proceed) twice. 
The product of the first roots multiplied by the gunaka 
together with the product of the second roots will 
give a (fresh) second root; the sum of their cross-pro- 
ducts will be à (fresh) first root. 1112" (corresponding) 
interpolator wil! be equal to the product of the (previ- 
ous) interpolators.! 


There is a little difficulty in ascertaing the real sense of the 
rule given in these lines since the word dvidhà (twice) has two 
implications. Firstly, it may mean that the earlier operations of 
finding roots are made on two optional numbers with two optio- 
nal interpolators, and with the results thus obtained the sutse- 


1. मूलं द्विषेषटवर्या द्‌ गुणक गुणादिष्ट्युत विहीनाच्च | 
TET गुणकगणः सहान्त्यधातेन कृतमः्त्यम्‌ || 
SR प्रथमं प्रघ पः क्ष-पवव तुल्यः - - 
, मक पशोधकहते मूले TT पके रूपे ॥ —BrSpSi. XVIII 64-65 
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quent operations of their composition are performed. Secondly, 
it may alsomean that the earlier operations are made with 
one optionally chosen number and one interpolator, and the 
subsequent ones are carried out after the repeated statement of 
those roots for the second time. It isalso implied that in the 
composition of the quadratic roots their products may be added 
together or subtracted from each other. 


In other words, if x=a, y=6 be a solution of the equation : 


Nx +k=y’, 
and x=’, y —B8' be a solution of 
Nx tk’ =y’, 


then according to the above 
x-—a[5'--a'B. y—[B8'3 Nac 


is a solution of the equation 


Nx? +kk =y’. 
In other words, if 
Na? +k= 3? 
Na? +k =p" 
then 
‘` N(aB'Xca BY - bb — CBB'H- No)? (D 


In particular, taking a—o', 85518 and k=k’, Brahmagupta 
finds from a solution x=a, y= of the equation 


Nx FR =y? 
a solution x=2ab, y=8?-+ Na? of the equation 
Nx! tk=y? 
Thats if _ 
Na?+h=8* 
then | 
N(2aB) b= (Bl Na?) (ID 
This result will be hereafter called Brahmagupta's Corol- 
lary. 


Thus Brahmagupta's First Lemma says that if two solutions 
of the equation (of the Square-nature) Nx?+1=y* are known, 
then any number of other solutions can befound. For example 
if two solutions of the Square—nature are (a,b) and also (ab) 
then two other solutions will be : 


x-ab --ab, y 59 Naa’. 
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We can compose this solution with the previous ones, and 
get another solution, and thus proceed on to innumerable solu- 
tions. From Brahmagupta's Corollary to First Lemma we get 
another set of solutions. If (a, b) be solution of the Square- 
nature, then another solution of it is 

x772ab, and y=b?+Na? 


Thus even if we have only one solution, we can get the 
other solution also (since N is known), and thus we can get any 
number of solutions one after the other by this Principle of 
Composition. 

Brahmagupta’s Lemmas have been described by Bhaskara 
II (1150 A.D.) in the following words : 


Set down successively the lesser root (hrasva). greater 
root (jyestha) and interpolator (bsepaba); and below 
them should be set down in order the same or an 
another (set of similar quantities). From them by the 
Principle of Composition (Bhavana) can be obtained 
numerous roots. Therefore the Principle of Composi- 
tion will be explained here. (Find).the two cross-pro- 
ducts (vajrabhyasa) of the two lesser and the two greater 
roots; their sum is a lesser root. Add the product of 
the two lesser roots multiplied by the prakrti to the 
product of the two greater roots. the sum will bea 
greater root. In that (equation) the interpolator will 
be the product of the two previous interpolators. Again 
the difference of the two cross-products is a lesser root. 
Subtract the product of the two lesser roots multiplied 
by the prakrti from the product of the two greater 
roots; (the difference) will be greater root. Here also 
the interpolator is the product of the two (previous) 
interpolators.! 


1. हस्वज्येष्ठ क्ष पकान्‌ «pep तेषां तानन्यान्‌ वा5थो निवेश्य क्रमेण । 
साध्यान्येभ्यो भादनाभिबहूनि मलान्येषां भावना प्रोच्यतेऽतः || 
वजाभ्यासौ ज्येष्ठलम्वोस्तदेक्यँ med लघ्वोराहतिश्च प्रकृत्या | 
कुण्णा ज्येष्ठाभ्यास युग्‌ ज्येष्ठमुल TRI: UE च्ञ पकः स्यात्‌ |। 
ee वज्राम्यासयोरन्तर वा लघ्वोधोतो यः प्रकृत्या विनिध्नः | 
` घातो यश्च ज्येष्ठ्योस्तद्वियोगो ज्येष्ठं चच पोत्रापि च च्ञ पघातः ॥ 
| Bhaskara 11, Bijaganita, VargaPrakrti.2-4 
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The above results have been technically known amongst 
Indian algebraists as Bhüvana (demonstrated or proved, hence 
theorem or lemma). The word bhüvana also means “composition 
or combination" in algebra. Bhavana may be of two types: 
Samasa Bhavana (or addition Lemma, or additive composition) 
and Antara Bhavana (or subtraction Lemma or subtractive 
composition), Whenever, again, the bhavana is made with two 
equal sets of roots and interpolators, itis technically named as 
Tulya Bhavana (or composition of equals), and when with two 
unequal sets of values then it is known as Atulya Bhavana (or 
composition of unequals). 


Proof of Brahmagupta's Lemmas 


It is significant to be indicated that Brahmagupta's Lemmas 
were rediscovered by Euler in 1764 and by Lagrange in 1768, 
and a considerable importance was attached to them. Krsna, 
(1580 A.D.) the commentator on the Bijaganita of Bhaskara II 
gives the following proof of Brahmagupta's Lemmas : 


Let (2,8) and («,'B') be the two solutions of the equation 
nx? Fey. 


we have | 
Næ-+k=f? 
Nang? 
Multiplying the first equation by 8^, we get 
Natg^? - 50/2 — p23’ 
Now, substituting the value of factor 8?’ of the interpolator : 
from the second equation, we get 
No? 8/2--2 (Na? - b) - Pp? 
or AN(Q^--Nba"-bb'—Pp^ 
Again, substituting the value of b from the first equation 
in the second term of the left-hand side expression, we have 
Nap -- Na!'*(B5— N a) J- b! — g?p'* 
or N(a?g?-La?p?)-- kk =p -N aa 
Adding-+-2NaBq'8’ to both sides, we get 
N(of' -ca'B)* - RR’ —(BB' + Naa’)? 
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Brahmagupta’s Corollary also follows at once from the 
above by putting «'—a, B'— and k’=R, 


N (208)?+ P—(P No? 


Thus the roots are ४2०७ and y—P*'-- Ne? which is the 
Corollary. 


It would be seen that modern historians of mathematics are 
incorrect when they say that Fermat (1657) was the first to 
state that the equation Nx*+l=y’, where N isa non-square 
integer has an unlimited number of solutions in integers. For 
this assertion, history takes us to the early Seventh Century A.D. 
when Brahmagupta wrote his classical treatise. the Brahmasphu- 
fasiddhanta, and gave the well known two Lemmas and the 
Corollary to the first Lemma. 


Second Lemma of Brahmagupta 


In the Brahmasphuta siddhanta, we find another important 
Lemma by Brahmagupta stated as follows : 
On dividing the two roots (of a square- Nature) by the 
square-root of its additive or subtracrive, the roots for 
interpolator unity (will be found). 


This Lemma when expressed in the modern language of 
algebra would mean that if x=a,y=8 be a solution of the 
equation. 

Nx? +k’ =y? 
then ८००१ y=6/k is a solution of the equation 
Nx*+l=y?. 

This ‘rule, at another place, has been re-enunciated . as 

follows : 


If the interpolator is that divided by a square then 
the roots will be those multiplied by its square- 
root? 


L पशोधक हते मूले प्रच पकें रूपे | हि 

| —BrSpSi. XVIII. 65 
2. कगंच्छिन्ने च पे तत्पदगुणिते तदा मूले । » १ 
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This rule may be expressed in terms of symbols as follows. 
Suppose the Varga-prakrti (Square-nature) to be 
Nx Lp d=y’, 
so that its interpolator (Rsepa) २४ is exactly divisible by the 
square ७. Then, putting therein u=x/p, v—ylp, we derive the 
equation 
Nw ades 
whose interpolator is equal to that of the original Square-nature 
divided by p°. It is clear that the roots of the original equation 
are p times those of the derived equation. 


Rational Solution 


Indian algebraists have usually suggested the following 
method to obtain a first solution of Nx^-- 1-3? : 
Take an arbitrary small rational number, ०, such that 
its square multiplied by the gunaba N and increased 
or diminished by a su'tably chosen rational number k 
will be an exact square. 


In other words, we shall have to obtain empirically a rela- 
tion of the form 
Ne + 23 
where a, k, and B are rational numbers. Let us call ‘this 
relation as the Auxiliary Equation. Then by Brahmagupta's Coro- 
Ilary, we get from it the relation 


N(2ap)*-- P —(P?-F- Nay, 
or (६) «1- (EXP zy 


Hence, one rational solution of the equation Nx*4-1—y? is 
given by 


_ 2aþ __ BP+Ne? 
p b * y= b 


Work on the rational solution of the Square-nature has been 
also done by Sripati. In fact. his solution, given in 1039 A.D. 
is of historical significance. He derives the rational solution 
without the aid of the “auxiliary equation." He gives the follo- 
wing rule : 
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Unity is the lesser root. Its square multiplied by the 
prabyti is increased or decreased by the prakrti com- 
bined with an (optional) number whose square-root 
will be the greater root. From them will be obtained 
two roots by the Principle of Composition? 


Thus if m? be the rational number optionally chosen, one 
shall have the identity 


LP+(m—N)=m’, 
or N. P-(N—m’?) =n? 
Then by applying Brahmagupta’s Corollary we get 
N(2mY-- (m? ^ N)* -(m? +N)? 


2m L0 EN 
N( m^ ur) um (5 oN 


Hence 

2m m? +N 
mo N m? ५० N 
where m is any rational number, is a solution of the equation 
Nx? -Fl-y*. 

This rationol solution of the varga-prakrti which was used 

by Sripati in 1039 A.D. was rediscovered in Europe by Broun- 
cker in 1657. 


We shall close this discussion by taking an illustration 
from Bhaskara II: | 


AX 


Problem: Tellme, O mathematician. what is that square 
which multiplied by 8 becomes, together with 
unity. a square; and what square multiplied by 
ll and increased by unity, becomes a square. 

This means that we have to solve the equations: 
8x* 123? m (7) 

Tix Fly? soli) 

In the second example, let us assume 1 as the lesser root 
Following the method of Sripati, let us multiply its square by 
the prabrti (here in eq. ii, prakrti is 11), then let us subtract 2 
(an optional number) and then extracting the square-roots we 


३, Sxipati, Siddhanta-dekhara XIV. 33 
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get the greater root as 3. Hence the statement for the com- 
- position is 
m-11 [=] g=3 i=—2 
l=1 g=3  i——2 
Here m=multiplier (gunaka or prabkrti), I=lesser root 
(banistha-müla). g=greater root (jyestha-mila) and i=interpola- 
tor (ksepa). 


Here we have set down successively the lesser root, greater 
root and interpolator, and below them again set down the same 
(See Brahmagupta’s Lemmas described by Bhaskara ID. Now 
proceeding as before we obtain the roots for the additive 4: 


l=6, g=20, (for) 14. 
Then by the rule: 


“Tf the interpolator (of a varga-prakrti or Squarenature) 
divided by the square of an optional number be the 
interpolator (of another Square-nature), then the two 
roots (of the former) divided by that optional number 
will be the roots (of the other). Or, if the interpolator 
be multiplied, their roots should be multiplied.’* 


are found the roots for the additive unity 
[=3, g=10 (for) i=1. 
Whence by the Principle of Composition of Equals, we get 


the lesser and greater roots: /-- 60, g=199 (for) i= 1. In this 
way an infinite number of roots can be deduced. 


Alternative method:-Bhaskara II has given another method 
for finding the two roots for the additive unity : 


Or divide twice an optional number by the difference 
between the square of that optional number and the 
prakyti. This (quotient) will be the lesser root (of a 
Squarenature) when unity is the additive. From that 
(follows) the greater root.? 


1. ser च पः क्ष पः स्यादिष्टमाजिते | 
मूले ते स्तोऽथवा TT epum: FAT तदा पदे ॥ 


Bijaganita II. 5. 
2, Riddhünta-éekhara, XIV. 32, 
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Let us solve the first example 8x?+1=y". We assume the 
optional number to be 3. Its square is 9; the prakrti of multiplier 
is 8, their difference is9-8=1. Dividing by this twice the optional 
number (2x3, i.e. 6), namely 6, we get the lesser root for the addi- 
tive unity as 6. Whence proceeding as before. we get the greater 
to be 17, Thus here x=6 and y=17. 


Let us use this method for the equation 11%7--1ल्‍559* Let 
the optional number be 3. Its square is 9: multiplier or prakrti 
is ll; the difference is 11—9=2; dividing by this twice the 
optional number (2x3), namely 6. we get 6/2=3, which is the 
lesser root. Consequently the greater root would be 10, Thus 
for this equation x=3 and y=10. 


Solution in Positive Integers 


The Indian algebraists usually aimed at obtaining solutions 
of the varga-prakrti or Square-nature in positive integers or 
abhinna. The tentative methods of Brahmagupta and Sripati 
always did not furnish solutions in positive integers. These, auth- 
ors, however. discovered that if the interpolator of auxiliary equa- 
tion in the tentative method bel, 5-2 or+4, an integral solu- 
tion of the equation Nx?--1—5? can always be found. Thus 
Sripati Says : 


~ 


If 1,2 or be the additive or subtractive (of the auxi 
liary equation), the lesser and greater roots will be 
integral (abhinna).. 
| G) lf k=l, then the auxiliary equation will be 
No 1-9 
where « and P are intergers. Then by Brahmagupta’ Corollary 
we get 
x=208 and y—8*-- Na? 


as the required first solution in positive integers of the equation 
Nae +1=s" a 


1. . इष्टये प्रकृत्योयद्विवरं तेन वा भजेत्‌ । ` 
द्विष्तमिष्टं कनिष्ठं तत्‌ पदं स्यादेक dud! 
ततो ज्येष्ठमिहानन्त्यं भावनामिस्तथेष्टतः || 
| | Bijaganita, Varga-Prabkyti, 5-6 
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(ii) Let R=-L2; then the auxiliary equation is 
No? 4-2? 
By Brahmagupta's Corollary, we have 
N(2«B* --4—(9*--Na*)? 


or N CO प्र ) 


Hence the required first solution is 
x=oB, y=} (6°+ Na?) 
Since Na! F 2, 
we have इ (67+ Na?) -B* F 155० whole number. 
(iii) Now suppose k= +4: so that 
No?--4-g 
With an auxiliary equation like this, the first integral solution 
of the equation Nx’?+I=y7 is 
a 
y=3(P—2). 
if @ is even; or 
x=70(6"—1) 
=; 0 (2--2); 
if B is odd. 
Thus we find Brahmagupta saying: 


In the case of 4 as additive the square of the second 
root diminished by 3, then halved and multiplied by 
the second root will be the (required) second root: 
the square of the second root diminished by unity and 
then divided by 2 and multiplied by the first root will 
be the (requircd) first root (for the additive unity). 


Datta and Singh has given the following rationale of this 
solution. 


Since N a?+4=6? | (i) 
we have WN (a/2)?+1=(8/2)%, i) 
Then by Brahmagupta's Corollary. we get 
N Goo (THN) 


1. चतुरषिकेषन्त्यपदकतिस्त्यूनादलिता5न्त्यपद गुशाऽन्त्यपदस्‌ H 
अन्यपद कृतिर्व्येकादि इताऽऽपददाष्ृताऽऽद्यपदम्‌ ।! — BrSpSi. XVIII. 67 
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Substituting the value of N in the right-hand side expres- 
sion from (1), we have 


x (C$) +1=(*) Gi 


Composing (ii) and (it), 
ही 2 2 
n | ४0७-1) | t= {F ७१ | 


Hence x= af, y=4 (92--2); 

and x=4a(6?—1), y —18(P!— 3); 
are solutions of Nx?+1=y". 

If 8 be even, the first values of (x,y) are integral. If 8 be 
odd. the second values are integral. 


(iv) Finally. suppose R= —4; the auxiliary equation is 
Nob—4 = Be 


Then the required first solution in positive integers of 
Nx*--1- y? is 
x-iop(p*--3) (+1) 
y=(B2+2) (3(£9 4-3) (P--D- 1j. 


Brahmagupta says: 


In the case of 4 as subtractive, the square of the second 
is increased by three and by unity; half the product of 
these sums and that as diminished by unity (are 
obtained). The latter multiplied by the first sum less 
unity is the (required) second root; the former multi- 
plied by the product of the (old) roots will be the first 
root corresponding to the (new) second root.! 

The rationale of this solution. as given by Datta and Singh 

is as follows : 

Noé—4-g (1) 
N(aJ2Y —1- (8/2) 

Hence by Brahmagupta's Corollary. we get 


८३ ५ २ 2 2442 
1. चतुरूनेऽन्त्यपद कृती त्र्येकयुते वधदलं पृथस्व्येकम्‌ | 
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—i(&(P--2P (ii) 

Again applying the Corollary. we get 

N ($०(9--2)17+15($(8/--48+-20/7 Gi) 
Now by the Lemma weobtain from (ii) and Gii) 
N (०8(84--3) (£--D +1 
=[(8?+2){3(6+3) (£4-D —1)7 
Hence x-ie8(8*--3) (8*--1), 
y—(B*4-2) ((824-3) (£ 4-D—1] 
isa solution of Nx* -1* 

This can be proved without difficulty that these values of x 
and y are integral Since IfB iseven. B*--2 is also even. And 
hence the above values of x and y are integral. On the other 
hand, if 9 is odd, B? is also odd; under these conditions B?4-1 and 
92-1-3 are even, In this also, therefore. the above values must be 
integral. 

Putting 708, q—Q?--2, we can write the above solution 
in the form 


—ig(q—3). 
This was the form in which the solution was found by . 
Euler. 


Cakravala or Cyclic Method 


We have shown in the preceding articles that the most 
fundamental step in Brahmagupta’s method for the general 
solution in positive integers of the equation 

Nx*+1=y* 
where N is a non“square integer, is to form an auxiliary equation 
of the kind 

Nai Tbeb 
where a and b are positive integers and R=], £2 ०-०4, From 
this auxiliary equation, by the Principle of Composition, applied 
repeatedly whenever necessary, one can derive, as we have alrea- 
dy shown above, one positive integral solution of the original 
Varga-prakrti or Square-Nature. And thence again, by means 
of the same principle an infinite number of other solutions in 
integers can be obtained. How to form an auxiliary equation of 
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this type was a problem, write Datta and Singh, which could 
not be solved completely nor satisfactorily by Brahmagupta. In 
fact, Brahmagupta had to depend on trial. Success in this direc- 
tion was, however, remarkably attained by Bhaskara IT. He evol- 
ved a simple and elegant method which assisted in deriving an 
auxiliary equation having the required interpolator-+1,t2, ort 
4, simultaneously with its two integral roots, from another auxi- 
liary equation empirically formed with any simple integral value 
of the interpolator, positive or negative. This methol has been 
technically known as Cakravala or the cyclic method. This is 
so called because it proceeds as in a circle, the same set of opera- 
tions being applied again and again in a continuous round. For 
the details of this method, our reader is requested to consult 
the Algebra of Bhaskara JI and the narrative onthis method as 
given by Datta and Singh under the title "Cyclic Method” in 


their History of Hindu Mathematics: Algebra, 1962 Edition, 
pp. 161-72. 


Solution of Indeterminate 
Quadratic Equation 


It is remarkable to see that Brahmagupta was the first 
algebraist in the history of mathematics to find a-general solu- 
tion of the indeterminate quadratic equation 

7४१८-८८ २४* 
in positive integers. We have the following verse in the 
Brahmasphutasiddhanta in this connection: 


From two roots (of a Square-nature or varga-prakrti) 
with any given additive or subtractive, by making 
(combination) with the roots for the additive unity 
other first and second roots (of the equation having) 
the given additive or subtractive (can be found). 


Let us take the following two equations: 
aik=an-+b; and hk=bn+Na 
From them we get : by eliminating n 

B , dib—abi-1 


1. रूप md पपदे saftey प्यशोध्यमूलास्याम्‌ | 
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Hence p= 61. a whole number. 


Now n*—N p e D >. वनी 2 we 
ab? —2bbai-- b 

EE 
b(a?b —2bai 4-1) 

emen 2 


a 
Therefore (ak 2bar+ 1) is a whole number. 


Since a, k have no common factor, it follows that 


ह टेका nN १ 
— पणा = Thean integer. 


2__ का... 
Also pet N = ark—2bat] 
k a 
as'(b'— Na*)—2bay t] 
2 


a 


aib—1\2 : 
= ( 5 ) Na. 


Thus having known a single solution in positive integers 
of the equation ANa2-kc-y?, says, Brahmagupta, an infinite 
number of other integralsolutions can be obtained by making 
use of the integral solutions of Nx?+l=y*. If (pg) be a 
solution of the former equation found empirically and if (a, 8) 
be an integralsolution of the latter, then by the principle of 
Composition 


x—pB-cqo; y=qB Np 
will be a solution of the former. Repeating the operations, we 
can easily deduce as many solutions as we like. “ 
FORM Mr'xvic=y': 

In this connection. Brahmagupta says : 

It the remainder is that divided by a square, the first 

root is that divided by its root’. 

This seems to mean that if we have the equation 

Mnxkc=y? | (i) 

such that the multiplier Ge. the coefficient of x?) is divisible 


1. कगेच्छिन्ने गुणके प्रथमं तन्मूल भाजितं भवति | —BrSpSi. XVIII.70 
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by n? then we are justified in saying that if we putnx=u, the 
equation (i) becomes Mu cy (ii) 

and clearly the first root of (i) is equal to the first root of (ii) 
divided by n. The corresponding second root willbe the same 
for both the equations. 


FORM ax ory’: 
We find Brahmagupta giving the following rule in this 


connection: This is a solufion of a particular form of a 
var ga-prakrti or Square-nature. 


If the multiplier be a square, the interpolator divided 
by an optional number and then increased and 
decreased by it, is halved. The former (of these 
results) is the second root; and the other divided by 
the square-root of the multiplier is the first root.’ 


Thus the solutions of the equation 


are: 


+e 
=4 6 = 
"s +m 
where m is an arbitrary number. 


Bhaskara 11 and Narayana have also given the same 
solutions as proposed by Brahmagupta. 


Rational Geometrical Figures 


In the days of the Taittiriva Samhita and the Satapatha 
Brahmana, Indian mathematicians got familiarity with the 
solution of such equations 

Ey 
and the results were arrived geometrically on the basis of the 
law of rectangle as propounded by Baudhayana in the Sulba Sutras 
and which goes by his name. The reader is referred to the Chapter 
on Baudhayana, the first Geometer- in the author's" Founders 
of Sciences in Ancient Ind Baudhayana (c. 800 B.C.) gave a 


1. wi मणके चे पः केननिदुदध तयतोनितो दलितः | 
प्रथमोऽनयमूलमन्ो गुणकारपदोद्यृतः प्रथमः ॥ —BrSpSi. XVIII. 69 
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method. of transforming a rectangle into a square, which is 
equivalent to the algebraic identity : 


( m-—n — 
70030 ४- 5 J-V द्र 
where m, n, are any two arbitrary numbers. 


Brahmagupta in connection with the solution of rational 
triangles says : 


The square of the optional (ista) side is divided and 
then diminished by an optional number; half the 
result is the upright, and that increased by the optional 
number gives the hypotenuse ofa rectangle. 


We shall put these statements of Brahmagupta in the 
algebraic language thus: If m, n be any two rational numbers, 
then thesides of a right-angled triangle will be 


हि m m 
m iln n ~An 


This Sanskrit term ista may either mean "given" or 
"optional", With the former meaning the rule would imply the 
method of finding rational right angles having a given leg. 

Brahmagupta was the first to give a solution of the equa- 
tion x*+y"?=z? in integers. His solution is 

m?-— n, 2mn, m+n, 
m and n being two unequal integers.” 
“Thus if m=7 and n—4 then m?-n'—33, 2mn-56 and 
m? 4-n?—65; then the three numbers 33, 56 and 65 bear the rela- 
tion 33*--56*—65 
Mahavira (850 A.D.) also states 
The difference of the squares (of two elements) is the 
upright, twice their product isthe base and the sum 
of their squares is the diagonal of a generated 
rectangle 

Isosceles Triangles with Integral Sides: The following state- 

ment of Brahmagupta in this connection is very significant : 


 l. इष्टस्य भुजस्य atta नेष्टेन तदलं कोटिः d | 
शआयतचतुरस्स्य च चस्येष्यधिका au: M | —BrSpSi. XII. 35 
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The sum of the squares of two unequal numbers is the 
side; their product multiplied by two is the altitude, 
and twice the difference of the squares of those two 
unequal numbers is the base of an isosceles triangle. 


Thus if m,n be two integers such that m is not equal to n, 
the sides of all rational isosceles triangles with integral sides are 
given by 

mtn, m? 4-n?, 2(m* — n?) 
and the altitude of the triangle is2mn. ` 


This method was also followed by Mahavira and other 
Indian mathematicians. In fact, their solutions are based on 
the juxtaposition of two rational right triangles, equal so that 
they have a common leg. It is remarkably a powerful device, for 
every rational triangle or quadrilateral may be formed by the 
juxtaposition of two or four rational right triangles. 


Isosceles Triangles with a Given Altitude 


Here we have a rule given by Brahmagupta for finding out 
all rational isosceles triangles possessing the same altitude : 


The (given) altitude is the producer (karani). Its 
square divided by an optional number is increased and 
diminished by that optional number. The smaller is the 
base and half the greater is the side? 


Thus if m be any rational number then for a given definite 
altitude a, the sides of the rational isosceles triangles are 


i a? a— m? 
(iem ) each and the base i . We shall illustrate it 


by an example taken from the commentary of Prthudaka Svami 

The given altitude is 8; let us take any rational number m= 
8? 1) 

4 


ad 
— 


then the two equal sides of the isosceles are given by ४ 


P MN 43 


10 each and the base is i —]2. Thus the threesides of the 


1. कृति युतिर सच्शराश्योबाहुघातो React लम्बः } | 
. कृत्यन्तरससच्शयोडिंगुणं द्रिसमत्रिमुज भूमिः || —BrSpSi. XII. 33 
2. करणी लम्बस्तत्कृतिरिष्टहृतेष्येन संयुताडल्पा भूः | T 
अघिको fag तो बाहुः संच प्यो यदवधो कमेः [| —BrSpSi. XII. 37. 
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rational isosceles triangle with altitude 8 are (10,10, 12). 


Rational Scalene Triangles: Brahmagupta lays down the 
following rule in the case of rational scalene triangle ; 
The square of an optional number is divided twice 
by two arbitrary numbers; the moieties of the sums 
of the quotients and (respective) optional numbers are 
the sides of a scalene triangle: the sum of the moities 
of the differences is the base. 


In other words, if m, p,q are any rational numbers, then 
the sides of a rational scalene triangle are : 


m ) (z ) 
E Jti (S) 


Here the altitude (m), area and segments of the base of 
this triangle are all rational. * 


bo] ne 


Thus putting m=12, p=6, and q=8 in Brahmagupta's gene 
ral equation, Prthtidaka Svami derives a scalene triangle with 
sides (13,15) and (14) altitude (12), area (84 and the segments of 
the base (5) which are all integral numbers. 


m? 125 

p TP 655 16 )=15 
ifm 
iG +a) (5 +8 )-13 


~ 


Fig. 19 | Fig. 20 


1. इष्टदयेन भको RAS वगे फलेष्य्योगार्वे | 
विषमत्रिजुजस्य भुजाविष्टोनफलाषेयोगो भूः || 
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Thus the two sides of the rational scalene triangle are 15 
and 13. The base is 


192 
: —6 ) +3 C- g )=9+5=14 


ws 


The altitude is m=]2; area is equal to base Xaltitude 


à 


14x 12 TTT 
ता पु =and the segments are V/ 13°—-12?=5 and 


4/(153—122) 29. Thus they are all integers. 
Rational Isosceles Trapeziums 


Brahmagupta has given us a method of obtaining such 
isosceles trapeziums whose sides, diagonals, altitude, segments 
and area are all rational numbers. His rule is as follows: 


The diagonals of the rec- ,, 

tangle (generated) are the flank JN 8 ___ 
sides of an isosceles trapezium; 

the square of its side is divided 
by an optional number and 
then lessened by that optional 
number and divided by two; 
(the result) increased by the 
upright is the base and lessened D H C 
by itis the face! Fig. 21 


ET 


_ Here m the figure, we have the isosceles trapezium ABCD 
of which C D is the base and A B is known as the fase. Accord- 
ing to Brahmagupta's rule, we have (p being the optional 


number). 
(= ae EC —m) ' (base) 
AB तत जै [ Amw —  ). fea) | (face) 
(er p |“ mon 
DH = (mn) . (upright) 


1. आइतकर्णो वाहू मुजकृतिरिष्टेन भाजितेष्टोना | TERN 
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AD = BC = m+n? (the edes of the trapezium) 
HC = base—upright = $ | 4m?x? P | (segment) 


Lop ^*]J 
AC = BD = [ 4m? ds ग (diagonal) 
Lp J | 
AH = 2 mn (altitude) 
ABCD =mn {admin " | (area) 
p 


By chosing the valuesof mn and p suitably. the values 
of all the dimensions of the isosceles trapezium can be made 
integral. Prthudaka Svami starts with the rectangle (5, 12, 13) 
and suitably takes p as6;then he calculates out the dimensions 
of the trapezium: flank sides (AD and BC) = 13 base —14, 
and base — 4 altitude (AH) — 12, segments of base (DH and 
HO) = 5 and 9, diagonals (AC and BD) = 15, area ABCD = 
108. All these values are integers. 


In this example, the rectangle chosen is (5, 12, 13) which is 

AA DH, where |. AD — m? + à? = 13 

and DH = m? — n =5 
whence by adding the two we have 

2m = 18 
This gives the value of m = 3, and hence n = 2. Prthu- 
daka Svami has taken the value of p — 6 by choice. Putting 
these values of m, n and p, the values for the dimensions of the 
isosceles trapezium follow from the expressions given by Brahma- 


gupta. 
CD =! 432122 -6 
D-zi ( eee T 3—2 ) = 9+5 = 14 (base) 


Face = 9—5=4 
Sides AD = BC =374+2? = 13 
and so on fur the other dimensions. 


Rational Trapeziums With 
Three Equal Sides 


This problem is very much the same as one of the rational 
isosceles tpapezium with the only difference that in this case 
one of the parallel sides is also equal to the slant sides. We 
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have the following solution of this problem from Brahma- 
gupta : 
The square of the diagonal (of a generated rectangle) 
gives three equal sides; the fourth (is obtained ) by 
subtracting the square of the upright from thrice the 
square of the side (of that rectangle). If greater, it 
is the base; if less, it is the face.* 


As before, the rectangle generated from m, nis given by 
( m?—n?, 2mn, mn), that is these are the three sides of 
the right triangle, which correspond to the two sides and the 
diagonal of the rectangle generated by them. Let us suppose, 
we have a trapezium ABCD whose sides AB, BC and AD are 
equal, then 
AB = BC = AD = (m?-- n? 
CD = 3( 2mn Y — ( m-  — 14 m?n? — m — n’ 
or CD = 3( mn) — (mn)? = 3m*--3n* — 10 m?n?. 
Prthudaka Svāmī has taken an illustration, where m=2, 
n=l and he deduces two rational trapeziums with three equal 
sides ( 25, 25, 25, 39 ) and ( 25, 25, 25, 11 ). 
The segment ( CH ), altitude ( AH ), diagonals ( AC, BD) 
and area of this trapezium are also rational, and given by: 
CH (segment) = 6 m?*n?—m* — nA 
AH (altitude) = 4 mn ( m?—n? ) 
AC = BD ( diagonals) = 4 mn (mn?) 
ABCD (area) = 32m?n? (m?—n? ). 


Rational Inscribed Quadrilaterals 


We find in the Brahmasphujasiddhanta a remarkable 
proposition formulated by Brahmagupta : 


To find all quadrilaterals which will be inscribable 
within circles and whose sides, diagonals, perpendi- 
culars, segments ( of sides and diagonals by perpendi- 
culars from vertices as also of diagonals by their 
intersection ), areas, and also the diameters of the 


d. कर्शेकृतिस्त्रिसम मुजास्त्रयर्चतुथौं विशोष्य कोटि कृतिम | 
> . चाडुकतेस्त्रियुस्पाया यद्यविको भूमु खं CHEM | —BrSpSi. XII. 37 
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circumscribed circles will be expressible in integers. 
Such quadrilaterals we shall call as Brahmagupta 
Quadrilaterals. 
The solution of this formidable problem has been given by 
Brahmagupta as follows : 
The upright and bases of two right-angled triangles 
being reciprocally multiplied by the diagonals of the 
other will give the sides of a quadrilateral of unequal 
sides : ( of these ) the greatest is the base, the least 
 istheface, and the other two sides are the two 
flanks.! 
Taking Brahmagupta’s integral solution, the sides of the 
two right triangles of reference are given by: 


(D m*—n?*, 2 mn, mn; 


Gi) p'—q* 2 pq, 724-प; 
where m,m p,q are integers. Then the sides of the Brak- 
magupta Quadrilateral are. 
(m?— n?)(p? Fo) (p) —q*) Gn? +n), 
2mn(p? --q?), 2pq(m? +n?) (Arrangement À) 
Prthudaka Svimi has- 
illustrated the rational inscribed . 
quadrilateral by taking an 
example of the right angle 
triangles. 


G) (3,4,5) (rn? —1? = 
m?--n*-5, whence 
m=2,n=1) 


Gi) (5,12,13)(p?— q? —5, 
p’-+-q?=13, whence 
=3, 4552) Fig, 22 
Substituting these values in the above equations, we get the 
sides of the quardilateral as ( 39, 25, 52 and 60). 
1. जात्यद्दय कोटिभुजाः परकणंगुणा भुजाश्चतुर्विषमे । 
अघिको भूसु खहौनो बाइद्वितयं सुजावच्यौ || | —BrSpSi. X1I. 38 


2. The diagonals of this quadrilateral are given by BhaskaraJll as 56 
(=3.12+4.5) and 63 (=4,1243,5). (Cont, on page 268) 
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Put in other words, this means that one has to solve the 
following equations : 


(i) 5x—25 = y’ 
(ii) 10x—100 = y? 
(i) 83x—7635 = 27 
Prthudaka Svāmī, the commentator on the Bradhmasphuta- 
siddhanta proceeds to solve these equations as follows : 
(1.1) Suppose y = 10; then x = 125. Or put y =5; then 
x =10. 
(2.1) Suppose y —10; then x —20. 
(3.1) Assume y =]: then x = 92. 


He then remarks that by virtue of the multiplicity of 
suppositions there will be an infinitude of solutions in every 
case, But no method has been given either by Brahmagupta or 
his commentator to obtain the general solution, 


Double Equations of the First Degree 


Perhaps we have the earliest reference of the simultaneous 
indeterminate quadratic equations of the type 
x aw 
x + b=? 
in the Bhakasali Manuscript (Folio 59, recto). 
Brahmagupta gives the solution of such simultaneous inde- 
terminate quadratic equations of a general case as follows : 
The difference of the two numbers by the addition 
orsubtration of which another number becomes a sq- 
uare, is divided by an optional number and then incre- 
ased or decreased by it. The square of half the result 
diminished or increased by the greater or smaller (of 
the given number) is the number (required). ' 
Expressed in the language of algebra, shall have : 


dd 2 
-1{4 (G2) { Fa 
`} याम्या कृतिरषिको नस्तदन्तर हृत यतो न सिष्ेन। | 
तदल कृतिरचिकोनाऽविकयो रविको न यो राशिः || | —BrSpSi. XVIII. 74 
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2 
or x= ( v: =m ) | Fb 


where m is an arbitrary number. 
Datta and Singh has given the rationale of this method as 
follows : 
—x-ta; vy*- xb, 
From them, we have u?—r?= ab 
Therefore u—v=m 


and uty= ath 
m 


where m is arbitrary. Hence 


(us ) li (+n) 


Sincc it is obviously immaterial whether ४ is taken as posi- 
tive or negative, we have 


Similarly v=] ( 2: Tm) 


sah D) 
Therefore x= E (=) Fas 


= 3 
or x= i ( =m ) | Fb, 


where m is an arbitrary number, 
Now we shall take up another particular case, for which 
Brahmagupta has given a rule: 
The sum of the two numbers tne addition and sub- 
traction of which make another number (severally) 
a square, is divided by an optional number and then 
diminished by that optional number. The square 
of half the remainder increased by the subtractive 
number is the number (required). 


In the algebraic notations we shall express it as follows : 


1. येरूनो येश्च युतो रूपेक्गस्तदेव्यसिष्ट हृतम्‌ | | | 
इष्टोनं तदल कृतिरूनाभ्यधिका भवति राशिः [i —BrSpSi. XVIII. 71 


- 
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Ew n n dibc c 


 ad--bc 


if b>c and m > i these conditions be reversed then x 


and y will have their values interchanged 


Datta and Singh have given the following rationale of 
these solutions | | D 
axy =bx-+ cy d, 
; or axy —abx—-acy=ad, 
|... Or . (अणण) (ay—b)=ad+bc. 


. Suppose ax—c=m, a rational number; 


then ay—b= ad: tbc 
v d i ; m 
१ s, Therefore. 
x= EE 


Ex | y= 1 (oe b ) 


Or, we may put ay—b=m; 
ad--bc. 


in that case, we shall haye ax— c= 


| 1 fad+b 
whence x= ( ai tl ) 


( ^ »^ 
Ü 
E 


= — (m-4-b) 


.. Brahmagupta’s own rule. 


HH 


ud ‘Whilst the rule given aboveis ascribed to an unknown 
‘author, Brahmagupta’s own rule for the solution of a quadratic 
indeterminate equation involving a factum is as follows : 


3 a 


' With the exception of an optional unknown, assume 
arbitrary values for the rest of ‘the unknowns, the 
product of which forms the factum. The sum of the 
- product of these (assumed values) and the (respective) 
coefficients of the unknowns will ‘be absolute quantities. 
"The continued products of the assumed values and of 
the coefficient of the factum will be the: coefficient of 
‘the optionally (left out) unknown, Thus the solution 
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is effected without forming an equation of the factum 
Why then was it done so ?! 


Datta and Singh think that the reference in the latter por- 
tion of this rule is to the method of the unknown author : 


"Kim brtam tadatah'' ? The principle underlying Brahma- 
gupta's method is to reduce like the Greek Diophantus (c.275 
A.D.) the given indeterminate equation to a simple determi- 
nate one by assuming arbitrary values for all the unknowns ex- 
cept one. So undoubtedly it is inferior to the earlier method. 

We now take an illustrative example from Brahmagupta : 

Cn subtracting from the product of signs and degrees of 
the Sun, three and four times (respectively) those 
quantities, ninety is obtained. Determining the Sun 


within a year (one can pass as a proficient) mathema- 
tician. 


If we presume x to denote the signs and y the degrees of 
the Sun. then the equation would be: 
xy—3x—4y--90 
Prthtidaka Svāmī solves it in two ways: 
(i) Let us assume the un number to 0217. then 
90.1 
y=} (17+3)=20 
(ii) Let us assume arbitrarily y=20. On substituting 
this value of y in the above equation, we get 
20x—3x 170 
whence x 10. 


1. भावितके यदधातो बिनष्खणेन तत्ममाणानि | 

कृत्वेष्शानि तदाइत guid भवति रूपाणि || , 

वणे प्रमाणभावित घातो भवतीष्ट वर्ण सं ख्यैवन्‌ | 

सिध्यति विनाऽपि भावित-उमकरणात्‌ किं omg तदतः ॥ —BrSpSi. XVIII. 62-63 
2. भावो राश्यंशवधात्‌ त्रिचतुगु णितान्‌ विशोध्य राश्यंशान्‌ | 

नवतिं दृष्ट्या सूर्य कृबन्नावत्सराइ गणकः || —BrSpSi. XVIII. 61. 


mR O m 


Reference 


H.T. Colebrooke : Algebra with Arithmetic and Mensuration 
from the Sanscrit of Brahmagupta and Bhas- 
cara, London, 1817 


B. Datta and A.N. Singh: History of Hindu Mathematics Pt. I 
d IL 1962 


CHAPTER X 

Arabic and. Indian 
Divisions of the 
Zodiac 


l Je Was I6ng~been" à débated ‘question: whether thée-Indian 
ind Arabian divisions of the zodiaé Hadas Common origin. Sir 
Willtam ‘Jones 'tholight that they had? not; but’ Colebrooke holds 
&.cofitráry-view. Fhe cóincidéncé,in the twosystems of division 
isso exact ‘that 'He thinks, ‘it¢could net beldue fo'cháncé;-Coleb- 
redké' has disctissed this point in details ta लाटे of his’ Pd pers entit 

On the Indiam and Arabian-division’ ‘of the! zodiac”, Asiatic 
Researches Vol. ix.. p. 323-376; te&róduced! वा the Miscellaneous 
Essays, Vol. II.; p. 321-373, 1872. 


i १३. Alpini; now the first, naksatra, but anciently, the Jast 
but one; probably obtained it$ present situation at the head of 
thé asterisins, when the Dégidüing of the zodiacwas referr fo 
the-first degrée of'Méia (thé Ram). “As measüring a . portion’ 
the zodiac, it occupies the first 13°20’ of Mesa; and, its beginning 
follows immediately after thé princ ipal Star it the last naksatrg 
Revati, reckoned Ky soife exactly, by others nearly, opposite 
to the very conspicuous one, Which fótms the fourteenth astérism 
AVA Constelfations \Asvini: comprises “threé’ stars (Aries a! B, Y) 
figured ss a horse-head; and thé principal, which is also thé 
aorthern Sne, is'stated "Dy ‘all ancient "Authorities; im 10"N and 
SSE. from the beginning of the Mesa | 


According to Arabs, the first manzil or lunar mansion 
entitled Sheratan (by Persians She; atain)., and comprises two | 
tars of the third magnitude on the head. of Aries. in lat, 6°36 
and 7°51’ N and lon g. 2613 and 277’. With the addition of a 
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third, also in the head of the Ram. the asterism is denominated 
Ashrait. The bright star of the second or third magnitude 
which is out of the figure of the Ram, according to Ulugh Beg, 
but on the nose according to Hipparchus, cited by this author 
from Ptolemy, is determined Natih : It is placed in lat. 9°30’N 
and long. 1 0° 43’, and is apparently the same with the principal 
star of the Indian asterism; for Muhammad of Tizin, in his table 
of declination and right ascension, expressly terms it the first star 
of the Sheratain 


\ 


2. Bharani. the second asterism, comprises three stars 
(35, 39, 41 Aries) figured: by the yoni or pudendum muliebre and 
the principal and southern star of this naksatra is placed in 120, 
Qn the Arabian system, the second manzil, entitled Butain is 
placed by Ulugh Beg in lat. 1°12’ and 3°12’, and this cannot 
possibly be reconciled with the Indian .constellation. But 
Muhammad of Tizin assigns to the bright star of Butain a decli- 
nation of 23°N exceeding by nearly 2° the declination allotted by 
him to Natih or his first star in Sheratain. This agrees with the 
difference between the principal stars of Asvini and Bharani; and 
it may be inferred, thatsome among the Mohammadan astrono- 


mers have concurred with the Hindus, in referring the second 
constellation to stars that form Musca 


3. Krttika, now the third, formerly the first, naksatra 
consists of six stars figured as knife or razor, and the principal 
and southern star is placed in 4; or 5°N and in 65 sixths of 
degrees (or 10°50’) from its own commencement (cf. the Sarvasid- 
. dhanta). or 37° 28’ to 38° from the beginning of the Mesa (the 
Siddhanta-Siromani or the Graha Laghava) respectively. This 
longitude ofthe circle of .declination corresponds nearly with 
that of the bright star in the Pleiades, which is 40° of longitude 
distant from the principal star of Revat; 

The stars indicated by Ulugh Beg for Thurayya, also corres- 
pond exactly with the Pleiades 

4. Rohini, is the fourth naksatra, the Arabic name for the 
fourth mansion is Debarün (or with the article Aldebaran) 
It corresponds to the bright star called the Bull's eye, and 
which is unquestionably the same with the principal 
aid eastern star of Rohini placed in 42° or 5°S and 49}°E 
by the Hindu writers on Astronomy. This naksatra ‘is 
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figured as a wheel cart, and comprises five stars out of the seven 
which the Greeks named the Hyades. The Arabs, however, like 
the Hindus, reckon five stars only in the asterism. Sir William 
Jones supposes them to be in the head and neck of the Bull; they 
probably are a, P, Y, ô, & Tauri, agreeably to Mons. Bally’s 
conjecture. | 


5.. Mrgasird, the fifth naksatra, represented by an antelope 
head, contains three stars; the same which constitute the fifth 
lunar mansion Hakah ; for the distance of 10°S assigned to the 
northern star of this naksatra, will agree with no other but one 
of the three in the head of Orion. The difference of longitude 
(24° to 252°) from Krttika corresponds with sufficient exactness: 
and so does the longitude of its circle of declination (62° to 63°) 
from the end of Rewati; since the true longitude of A Orionis, 
from the principal star in Revati (£ piscium) is 633°. 


6. Ardra, the sixth naksatra, consists of a single bright 
star, described as a gem, and placed in 9°S (by some in 11°) and 
at the distance of 4$ to 4° in longitude from the last asterism. 
This indicates the star in the shoulder of Orion (« ori»nis) The 
sixth lunar mansion is named by the Arabs as Hanah: and 
comprises two stars in the feet of the second twin. according to 
Ulugh Beg, though others make it to be a shoulder. Mohammad 
of Tizin allots five stars to this constellation; and the Kamiüs, 
among various meanings of Hanah, says that it is a name for 
five starsin the left arm of Orion; remarking also, that the 
lunar mansion is named Tahayi, comprising three stars called 
Tahyat. Obviously here the Indian and Arabian asterisms are 
irreconcileable. 


7. Punarvasi (used ina dual number) is the seventh 
nabstra, and is represented by a house, or even a bow, end it 
includes four stars, among which the principal and eastern one 
is 30° or 32° from the fifth asterism; but has been placed by all 
authorities in6°N. This agrees with (8 Geminorum) one of the 
two stars in the heads of the Twins. which together constitute 
the seventh lunar mansion ziraá, according to Mohammad of 
Tus and Mohammad of Tizin and other Arabian authorities. 
The seventh lunar mansion of Arabs is named zirad ul ased 
according to Jauhari and other cited by Hyde in his Commen- 
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tary on Ulugh Beg. and that the Kamas makes this term to be 
thé tame of eight stats in thé fori 61 a bow?’ ^" '. 


Y 
“tT We शुड rir ry 
sid 3 ४. . ह ee wf शत्र 110 000 ? 


क AN No ATL 
8. Pusya, the eighth asterism, is described as an arrow. and 


consists of e starsthe chief of which being also, the middle 
most, has no latitude; and is 12? to 13" distant from the seventh 
asterism, being placed by Hindu astronomers in 106° of longitude 
This ig evidently 8 Cancri; and does not differ widely from the 
éighth lunar mansion Nethrah, which according to Ulugh Beg and 
others consists?of two ‘stars, including the ‘nebula of Canter! 
The Indian ‘constellation comprises two other “Stats besides 
Cancets which are perhaps Y and P of the same’ constellation M 
93 0 x dS ueged आती 9 

2.9. Ales thè ninth asterism’? Contains five stars figured 
asa potter wheel, and of which the principal or eastern one is 
placed in 7°S, and according to different tables, 107." 108? or 109° 
E, This appears to be intended far the, bright.star in +the south- 
ern claw of Cancer (a Cancer?) and cannot be reconciled with 
the lunar mansion Tarf or Tarfah, which co Aus two stars 
teat the lion's (sirhha)- eye, thé northernmost being placed.by 
Mohammad of Tizin in 24° of N declination, 


or पक, LENT | 


à 


pu MES a 
^ 10. M hà, the tenth asterisin, contains like the last, five 
Stats! but which are figured as a house. The principal of the 
Southern one has no latitude; and according to all authorities, 
has 129° longitude: ^ THis is evidently Regulus (८ Leon hich 
is éxdëtly 125° distant fiom the last ståt in Reyati. The fenth 
[छड mansion of Arabians’ i Jebhah, which comprises threé 
tsome'say, four) Stars, neatly in the longitude of the lion's heart 
In this instance, therefore, the Indian. and Arabian divisions of 
the zodigc-coincide., "This nakastra.- consists ofa Xn and २ 
Leonis | 


ud. S SR 
€'u 4 1 " oe le yes m aden, 1. पप 


NE- d Gif 


i, Pürva-Phalgum is the eleventh, naksatra and is repre- 
sented by a couch or bedstead; it consists of two stars deter- 
i ined hy the place ofthe chief. star (the, northernmost, accord- 
ing to the Stixya-Siddhanta) in 12°N and 144/E,. or according to 
Brahmagupta, the Siromani and the. Grahalaghava, 147; .or 148° 

They are probably ô and 8 Leonis The Arabian name fog 
this, lunar mansion is zubrah or Khertan 
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It may be mentioned here that Brahmagupta and Bhaskara 
selected the southern for the principal star; while the Sürya- 
Siddhanta took the northern. Hence the latitude stated by 
several Hindu authorities is the mean between both stars; and 
the difference of longitude, compared to the preceding and subse- 
quent asterisms, may be exactly reconciled upon this suppo- 
sition. 


12. Uttara-Phalguni, which is the twelfth naksatra, con- 
sists of two stars, and is figured as a bed or cot. These stars are 
ascertained by the place of one of them (the northernmost) 13°N. 
and 155? E. This indicates 8 Leonis; the same which singly 
constitutes the Arabian Lunar mansion Serfah, though Moham- 
mad of Tizin seems to hint that it consists of more than one 
star. 


13. Hasta, the thirteenth naksatra, has the name and figure 
of.a hand: and is suitably made to contain five stars. The 
principal one towards the west, next to the north-western star, 
is placed according to all authorities in 11° and 170°E. This 
can only belong to the constellation Corvus; and accordingly 
five stars in that constellation («, 8, Y, 8 ande Corvi). The 
thirteenth lunar mansion of Arabs is Awwa, which is also 
described to contain five stars, situated under Virgo and so 
disposed as to resemble the letter Alif. They are placed by 
Ulugh Beg in the wing. Here obviously, there is nothing common 
between the Hindu and Arabian specification of the asterism. 


ey agreement is only in the number of stars and in the longi- 
tude. 


14. Citrd, the fourteenth naksatra, is figured as pearl. It 
is placed by the Suürya-Siddhünta in 2? S and 180? E. and by 
Prahmagupta, the Siromani and Grahalaghava in 1$ or 2°S ani 
183'E. This agrees with the Virgin's spike (० Virginis). The 
same star constitutes the fourteenth lunar mansion of the Arabs 
named from it Simdc ul aàzi. 


15. Svati, the fifteenth naksatra, is represented by a coral 
bead. The Sürya-Siddhanta, Brahmagupta, the Siromani and 
Grahalaghava, all concur in placing it at 37N. They differ one 
degree in longitude of its circle of declination, three of them 
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making it 199° and the other 198°. The Indian asterism totally 
disagrees with the Junar mansion Ghafr which is the fifteenth 
Arabian mansion. and which consists of three stars 11 the Virgin's 
(Kanya) foot, according to Ulugh Beg. but in or near the 
balance (Tula), according to others. 


16. Visakha, the sixteenth naksatra, consists of four stars 
described as a festoon. All the authorities place the principal 
and northernmost star in 1°, 1°20’ or 1°30’ S and in 212°, 21275” 
or 213° E. The latitude seems to indicate the bright star in the 
Soutehrn Scale (« Librae), though the longitude disagrees (suggest- 
ing possibly a remote star « Librae). Colebrooke suggests the four 
stars to be ave Librae and Y Scorpii. The sixteenth lunar 
mansion according to Arabs is Zubanah or Zubaniyah according 


to Mohammad of Tizin, the bright star in the northern scale (P 
Librae). 


17. Anuradha, the seventeenth naksatra, consists of four 
stars and is described as a row of -oblations in aright line. Its 
chief or middlemost star is placed in 3°, or 2° or 1°45’ S and in 224 
or 224^5'E, thus placing it near the head of the Scorpion (Vrscika) 
(8 Scorpionis) and the asterism comprises 3, 8, 7९, and P Scorpionis. 
The seventeenth lunar mansion of Arabs is called Iklil or Iklilu’l- 
jebhah, which is said to contain 4, 3, or 6 stars lying in a straight 
line. Those assigned by Ulugh Beg for this mansion are P, 8, 7 


and A Scorpionis. Thus here the Indian and Arabian astronomers 
both concur exactly. 


18. Jyestha, the eighteenth naksatra, comprises three stars 
figured as a ring. The principal and middlemost star is placed 
in 4,31? or 3° S and in 229°,229°5' or 230^ E; this position indicates 
Antares or the Scorpion's heart (« Scorpionis) which is also 
the eighteenth lunar mansion, named Kalb or Kalbul'abrab. 
The three stars of Indian asterism may be ०, ० and T Scorpionis. 


19. Mila, the nineteenth naksatra, is represented by a 
lion’s tail, and it contains eleven stars of which the charac- 
teristic one, the easternmost, is placed in 9°, 84° or 8° S and in 
241° or 242° E. This probably (not exactly) indicates v Scor- 
pionis. This agrees with the eighteenth lunar mansion of Arabs 
known as Shaulah, consisting of two stars near the Scorpion’s 
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sting. The Hindu asterism probably includes all the stars in the 
Scorpion's tail ( & , ४, €, 9, 8, ८, ५, A. v and 7 Scorpionis). 


20. Pürva-Asüdha, the twentieth naksatra, is figured as an 
elephant’s tooth or as a couch, and it consists of two stars, of 
which the most southern one is placed in 52°, 54 or 5° Sand 
254° or 255? E. This corresponds well with 8 Sagittarii, and 
which also corresponds with the twentieth lunar mansion of 
Arabs called Nàaim. The Arabian mansion consists of four. 
or according to some eight, stars. The Indian naksatra corres- 
ponds to 8 and £ Sagittarii. 


22. Ulttara- Asüdha, the twenty-first naksatra, is represented 
by a couch or by en elepbant's tooth. The principal or the 
most northerly star is placed in 5° S and 260° or 261° E. agreeing 
with a star in the body of Sagittarius (T Sagittarii), and the 
ether staris perhaps the one marked €. The Arabian lunar 
mansion corresponding to it is Baldah, consisting of six stars, 
two, of which are placed by Mohammad of Tizin in declination 
21° and 16°. One of these must be a star inthe head of Sagit- 
tarius. Some authors on the contrary, describe the lunar 
mansion as destitute of stars. Here the Arabs and Hindus do 
not show reconciliation. i 


22. Abhijit. the twenty-second asterism, consists of three 
stars figuring as a triangle or as a nut of floating Trapa Gn 
modern Indian astronomy, it does not occupy an equal portion 
of the ecliptic with other naksatras). Its brightest star is very 
remote from the zodiac, being in 60° or 62° N. The longitude 
of its circle of declination is 265°, 266° 40 or 268° according to 
different authorities. The corresponding lunar mansion of 
Arabs is Zabih, consisting of two stars (according to some, four) 
in the horns of Capricorn. This totally disagrees with Indian 
asterism. 


20. Sravana: the twenty-third naksatra, is represented by 
three footsteps ani contains three stars of which the middlemost 
is placed in 30° N (all authorities agree), and longitude. 280° 
(Sarva-Siddhanta) or 278° (Brahmagupta and Siromani), or 275° 
(Grahalaghava). The assigned latitude indicates the bright 
star in the Eagle, whence the three may be inferred to be ०, B 


m 
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and Y Aquilae. According to Arabs, the twenty-third lunar 
mansion is Bald, which consists of two stars-in the left hand of 


Aquarius. Here again Arabian and Hindu divisions are at 
variance. 


24. Dhanistha, the twenty-fourth naksatra, is represented 
by adrum or tabor. It comprises four stars the westernmost 
of which is placed in 36° N and according to Brahmagupta, 
Siromani and the Sarya-Siddhanta in 290° E (Grahalaghava 
gives 286^). This longitude of the circle of declination and the 
distance of the star on it from the ecliptic indicate the Dolphin : 
and the four stars are ०, B, Y and 8 Dolphini The correspond- 
ing lunar mansion of Arabs is Saud, which comprises two stars 


in Aquarius (P and č Aquari). Here again the two divisions 
disagree completely. 


24. Satahbisab, the twenty fifth naksatra, is a cluster of 100 
stars figured by a circle. The principal or the brightest has no 
latitude; or only a third, or at utmost half, a degree of south 
latitude; and longitude 320°. This best corresponds with A 
Aquarii. According to Arabs the twenty-fifth lunar mansion 
is known as Akhbiyah which consists of threestars only, placed 
in the wrist of the right hand of Aquarius. However, it appears 
from Ulugh Beg's tables, as well as from Mohammad of Tizin's 
that four stars are assigned to this mansion. The Indian and 


Arabian systems of division differ considerably but less widely 
according to some. 


. 26. Pürva-Bhadrapada, the twenty-sixth naksatra, consists 
of two stars represented by a couch or bed. or else by a double 
headed figure, one of which is placed in 24° N and 325° or 326° 
E. The only conspicuous star nearly in that position is the bright 
star in Pegasus (a Pegasi) and the other may be the nearest 
considerable star in the same constellation (£ Pegasi) The 
twenty-sixth Arabian lunar mansion is Mukaddim, consisting 
of two brightest stars in Pegasus (० and 8). Here the Indian 
and Arabian divisions show concurrence. 


27. Uttar-Bhadrapada, the twenty-seventh naksatra, consists 
of two stars, figured as a twin ora person with double face. or 
else as a couch. The position of the most northerly of the two 
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isin 26° or 27°N and 337° E. which probably indicates the bright 
star in the head of Andromeda, and the other star to be the 
one in the extremity of the wing of Pegasus (Y Pegasi). This 
exactly agrees with the twenty-seventh lunar mansion of Arabs 
named as Muakkher. Ulugh Beg assigns those stars to it. 


28. Revat the twenty-eighth naksatra, comprises thirty- 
two stars figured asa tabor. The principal star isthe southern- 
most one, it has no latitude. and two of them assert no longitude. 
but some make it ten minutes short of the origin of the ecliptic, 
viz. 359° 50’. This clearly marks the star on the ecliptic in the 
string of the Fishes (Z Piscium). The ascertainment of this star is 
important in regard to the adjustment of the Hindu sphere. The 
Arabic name for this mansion is Rishd, signifying a cord. But 
the constellation as described by Jauhari andcited by Golius, 
consists of a multitude of stars in the shape of a fish and termed 
Betnw'lhüt; in the navel of which is the lunar mansion. Moham- 
mad of Tizin alse makes this lunar mansion to be the same with 
Betnu'lhut, which appears however, to be the bright star in the 
girdle of Andromeda (8 Andromedae) though others describe it 
as the northern fish. extending, however to the horns of Ram. 
The lunar mansion and the Indian asterism, therefore. are not 
reconcileable in this last instance. 


I leave it to the readersto draw an inference as to the 
concurrence of the divisions ofzodiacin Indian and Arabian 
systems. I would personally agree with Sir William Jones that 
the agreements are by chance. Arabs derived the idea of 
dividing zodiac in 27 or 28 mansions from Indians, or may bave 
got it from Greeks, and then they proceeded in their own way 
for details. I do not agree with those scholars who sometimes 
state that the Hindus took the hint of dividing the ecliptic from 
Greeks. The Atharvaveda devotes a number of Sukias or 
hymns on Naksatras, and I have shown elsewhere that inspired 
by these hymns, Gargya was the first Rsi who detailed out 
the naksatras. This happened much before Greeks developed 
even their first notions of astronomy. While the concept of 27 
naksatras is Vedic and most ancient and of purely Indian origin 
the concept of 12 Ragis (signs) or twelve constellations is proba- 
bly inspired from Greeks. [The names Kanya, (virgo), Tula 
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(Libra), Vrscika (Scorpio), Dhanu, (Sagittarius), Makara, (Capri- 
corn) Kumbha (Aquarius) Mina (pisces), Mesa (Aries), Vrsa 
(Taurus), Mithuna (Gemini), Karka (Cancer), and Simha (Leo) 
were not used for Rāśis or signs in the Vedic times]. I shall con- 
clude this description with a passage from Colebrooke : 


The result of comparison shows I hope satis- 
factorily, that the Indian asterisms, which mark the 
divisions of the ecliptic generally consist of nearly the 
same stars, which constitute the lunar mansions of 
the Arabians : but in a few instances, they essentially 
differ. The Hindus have likewise adopted the divi- 
sion of the ecliptic and zodiac into twelve signs or 
constellations, agreeing in figure and designation with 
those of the Greeks; and differing merely in the place 
of the constellations, which are carried on the Indian 
sphere a few degrees further west than on the Grecian. 
That the Hindus took the hint of this mode of 
dividing the ecliptic from the Greeks, is not perha- 
ps altogether improbable; but if such be the origin of it 
they have not implicitly received the artangement 
suggested to them, but have reconciled and adapted 
it to their own ancient distribution of the ecliptic into 
twenty-seven parts. l 


In like manner, they may have either received or given 
the hint of an armillary sphere as an instrument for 
astronomical observation ; but certainly they have not 
copied the instrument which was described by Ptolemy, 
for the constructiun differs considerably. 


Names, Shapes, and Number 
of the Stars of the Naksatras 


The Muhürta-ciniàmani provides a list of shapes associated 
to the naksatras (MuC. II. 59-60), In this list we are giving the 
number of stars as indicated by Varahamibira, Brahmagupta 
and Lalla. The identification given here is as indicated by 
E. Burgess, in his Translation of the Surya-Siddhanta 1935, p. 378. 
(Calcutta) This table has been reproduced here from the 
Mahabhaskariya of Bhaskara I, edited by K.S. Shukla. 
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Naksatra 
ASvini 


Bh arani 
Krttika 


Rohini 
Mrgasira 


Ardra 
Punarvasu 


Pusya 


ASlesi 
Magha 


P-Phalguni 
U-Phalguni 
Hasta 
Citra 

Svati 
Visakha 
Anuradha 


Jyestha 
Mala 
P-Asadha 
U-Asadha 


Sravana 
Dhaniasth 
Satabhisak 
P-Bhadra. 
U-Bhadra 


Revati 


Shape a 


। Varāha Brahma 


Head of 
a horse 

Yoni 

Razor 


Cart 


Head of 
a deer 

Jewel 

House 


Arrow- 
head 
W heel 

House 


Mañca 
Cot 
Hand 
Pearl 


Coral bead 


Arched 
doorway 

Heaps of 

offerings 
to gods 


“arpen- 


dent 
Tail of a 

lion 
Tusk of 
elephant 
Mariza 
Three feet 
Drum 
Circle 
Manca 
Pair 


Drum 


3 2 
3 3 
6 6 
5 3 
3 3 
1 1 
5 2 
3 l 
6 6 
5 6 
8 2 
2 2 
5 5 
1 1 
1 1 
5 à 
4 4 
3 3 
11 à 
2 4 
3 4 
3 3 
5 5 
100 1 
2 2 
8 2 
32 1 

Reference 


Number of stars | 


TIENE UE Identification 
Lalla | 

3 | ०,9,) Aries 

3 35,39.41 Aries 

6 7 Tauri etc. 

(Pleiades) 

5 ०,9,0:0,£ Tauri 

(rlyades) 


3 d,$1%2 Orionis 


& Orionis 
9,24, vl Gemi- 
norum 

9,85. Cancri 


2,8,0,0, P H ydrae 

G 6, VE 

Leonis 

6,9 Leonis 

3, 93 Leonis 
,Y,t,a.B corvi 

a Virginis 
(Spica) 

a Boous (Arc- 
turus 

i; Y.9,a, Librae 


Aa A E HAD Ot (71 Q V pe 


8.9.7 Scopionis 


3 2,0,T Scorpionis 


1l A, ५५५५०१५0५८ USE 
Scorpionis 
$,5 Sagittarii 


2 
2 प Sagittarii 
3 a B, Y Aquilae 
A 8.a,Y,6 Delphini 
100 {A Aquariietc. 
2 ०.3 Pegasi 
2 YPegasi; a An- 
dromedae 
32 ¿Piscium etc. 


H.T. Colebrooke : Miscellaneous Essays, Vol. 11, 1872. 


K.S. Shukla . The Mahabhdskariya. 


CHAPTER XI 


Brahmagupta’s 
Astronomy : Its Highlights 


Beginning or Starting Point 


Very often in Indian astronomy, we come across a term 
ahargana (literally meaning collection of days), which means 
the number of mean civil days elapsed at mean Sunrise at Lanka 
on a given lunar day (tithi), since the beginning of Kaliyuga., It 
is the beginning of Kaliyuga, which is taken as the starting point 
for the reckoning of ahargana. This happened on Friday, Febru- 
ary 18, B.C. 3102, at mean sunrise at Lanka, when the Sun, Moon, 
and the planets are supposed to have been in conjunction at the 
first point of the naksatra Asvins (which is a fixed point situated 
near the star £-Piscium). According to Aryabhata and Bhaskara 
I, the duration of Kaliyuga is 1,080,000 solar years. Four times 
this (4,320,000) is the duration in solar years of a bigger unit 
called Mahayuga or even yuga. 


Lanka in Indian astronomy is a hypothetical place where 
the meridian of Ujjain (latitude 23° 11’ N, longitude 75° 52 E 
from Greenwich) intersects the equator. It is one of the four 
hypothetical cities on the equator called Lanks. Romaka. 
Siddhapur and Yamakoti (or Yavakoti). The Séryq-siddhania 
describes Lanka as a great city (mahapuri) situated on an island 
to the south of Bharatavarsa. The present Ceylon is not the 


1. ससन्तान्मेरुमध्यात्त तुल्यभागेषु तोयधेः | 
द्वीपेषु fug पूर्वादिलगर्यो देचनिर्मिताः || 
भूवृत्त पादे पूर्वस्यां यवकोरीति विश्र ता | 
भद्राश्व वर्ष नगरी स्वरोप्राकारतोरणा | 
याम्यायां भारतेवष लझा तदूवन्महापुरी |! 
(Cont. on page 290) 
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astronomical Lanka, as it is about six degrees to the north of 
equator. The astronomical Lanka is mentioned by Brahmagupta 
in the beginning of his very first Chapter’. 


According to Brahmagupta all the four yugas of a Catur- 
yuga or mahdyuga are not of the equal duration : 


Kaliyuga is of 432,000 years. Dvapara of 864,000 years, 
Treta of 1.296.000 years and Krtayuga of 1,728,000 years; 
total of the four is 4,320,000 years. Aryabhata regards 
all yugas of equal duration, 1,080,000 years’. 


The Saka era, which is usually used in Indian astronomy 
for the reckoning of years commenced 3179 years after the 
beginning of Kaliyuga. 

The number of lunar months in a yuga does not coincide 
with the number of solar months. Thus we havethe conception 
of the Intercalary months : the number of intercalary months in 
a yuga denotes the excessof the number of lunar months in a 


yuga over the number of solar months in a yuga. Thus in a 
yuga we have 


Lunar months . _ 53,433,336 
Solar months 51,840,000 
Intercalary months 1,593,336 
Lunar days 1,603,000,080 
Civil days 1.577,917,500 
Omitted lunar days 25.092,580 


. The number of omitted lunar days in a yuga is equal to the 


number of lunar days in a yuga minus the number of civil days 
in a yuga, | 


| (Cont. from page 289) 
पश्चिमेकेतुमालाख्ये रोमकाख्या प्रकी तिता | 


उदक्सिद्धपुरी नास Fert प्रतिष्ठिता ।। —$ürya. XII. 36-39 
1. चेत्रसितादेस्दयाद्सानोर्दिनमासवर्षयुगकल्पाः | 
सष्ट्यादो लंकायां समं प्रवृत्ता दिनेऽकस्य ॥ —BrSpSi. I. 4 
2. युगदशभागो गुणितः at चतुमिस्त्रिभिगु णस्त्रेता ! | 
दिगुणो द्वापरमेकेन संगुणः कलियुगं भवति N 
— युगपादानायेभव्श्चत्वरि समानि कृतयुगादीनि | 
.._-चदुभिहितवान्‌ न तेषां स्मृत्युक्तसमानमेकमपि॥ | —BrSpSi. 1. 8-9 
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Units of time 


For the measurements of durations, it is necessary to have 
units of time. Brahmagupta gives the following units :! 


6 pranas or Asus=1 Rksa-vinadika or naksatra-vighatika 
or one pala (24 seconds) 


60 palas =] ghatika (24 minutes) 

60 ghatikas =] divasa or dina (day) (24 hours) 
30 dinas =] masa (month) 

12 masas =] varsa or year 


Similar to the divisions of time, we have the divisions of 
an arc;? 


Vikala (or vilipta or viliptika) —second of arc. 


60 vikalas =] kala (minute of arc) 

60 kalas =] arhSa (degree of arc) 

30 arh§as =] वढा 

12 15815 =] bhagana (complete circle, 
360°) 


Unlike Aryabhata and others who take kali, dvapara. 
treta. and krta of equal number of years, Brahmagupta regards 
kali consisting of 432,000 years, dvapara twice of it, consisting 
of 864,000 years treta thrice of Kali consisting of 1,296,000 
years and krta four times of kali conisting of thus 1,728,000 
years, all the four to be making a yu ga of 4.320,000 years.? Further 
in the beginning of krta there is a sandhya of 1728000/12 years 

= 144,000 years). and at the end of Krta, there is a sandhyamfa of 
144,000 years: similarly in the beginning of tretà we have a 


1. प्राणेर्विनाडिकारची षड्भिधैटिका षष्ट्या | 


घटिका षष्ट्या दिवसो दिवसानां भिंशता मासाः ॥ —BrSpSi. 1. 6 
2. सासा द्वादशवष विकलालिप्तांशराशिभगणांतः | | 

qa विभागस्तुल्यः कालेन विनाडिकाद्य न N —BrSpSi. I. 6 

बर्षे द्वादश मासास्त्रिशददिव्सो भवेत्समासस्तु | 

qf नाड्यो दिवसष्पष्टिस्तु विनाडिका नाडी 1] —Arya. III. 1 

गुर्वक्नराणि षष्टिविनाडिकार्ची षडेव वा प्राणाः | 

एवं काल विभायः चेत्र विभागस्तथा भगणात्‌ [i —Arya, TII. 2 


3. स्वचतुष्ट्यरदवेदा रवि वर्षोखां चतुयु यं भवति | 
सन्ध्या सन्ध्यतांशेः eu चत्वारे पृथक्‌ कृतादीनि ।। 
युगदशभागो गुणितः et चतुभिस्त्रिमिण ure ता | | 
fara sata संगुणः कलियुगं भवति [1 —BrSpSi. 1.7.8 
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sandhya of 1.296,000/12; i.e, 108,000 years and at the close of 
treta a sandhyaréa of 108,000 years. Again, in the beginning 
of dvapara we have a sandhya of 864,000/12, i. e. 72.000 years 
and at the close of dvapara a sandhyaméa of 72000 years; and 
similarly at the heginning a sandhya and at the close a 
sandhyathga of 432,000/ 1, i. e. of 36,000 years in the case of kali. 
In this respect Brahmagupta appears to follow Manu. the first 


author or giver of law. He regards further the following 
divisions of time 2 


7lyugas =] manu 
, 14 manus =] kalpa 


Again, in the beginning, at the middle and at the close of 
each manu, there are sandhis, each equal to the measure of krta. 
Thus, taken as a whole 


1 kalpa=71 x14 yugas--15 sandhya-sandhyamáa 
=994 yugas+15x duration of krta 
=994 yugast+15 x (4 x 432,000) years 
2:004 yugas + 6 yugas =1000 yugas 
= J] Brahma-dina (Brahma’s day) 
Thus Brahma's day is regarded as 1 kalpa or one thousand 
caturyugis or 1000 yugas or the same as 1000 mahayugas). 


Aryabhata regards a manu to consist of 72 yugas and 
therefore a kalpa according to him would be of 14 X72 yugas, or 
1008 yugas? Since in the foreign Siddhantas like Romaka. there 


is no reference to yuga: manu and kalpa. Brahmagupta regards 
these systems to be unauthoritative- 


We have said that our starting point was the beginning of 
Kaliyuga; Friday February 18, B.C. 3102, at mean rise at Lanka, 
when the Sun, Moon and the planets are supposed to have been 
in conjunction at the first point of the Naksatra A$vini. This 
type of conjunction would again happen after a period of kalpa. 


l. मचुरेकसप्ततियुम; कल्पो मनवश्चतुदंश सनूनाम्‌ | 


आयन्तरान्त सन्विषु तकालोऽस्माद् ग सद्दलम्‌ ॥ —BrSpSi. I. 10 
2. दिव्यं वषे सहस्तम्‌ अइसामान्य युगं द्विषट्क गुणम्‌ | | 3 
अष्योत्तरसइस्त' जाहो दिवसो अइयुगाचाम्‌ ॥ ; — Arya. III. 8 


9. युममन्वन्तरकल्पाः कालपरिच्छेदकाः स्मृतावुक्ताः | 
_. . RRR ते स्मृतिबाइयो रोमकस्तस्मात्‌ || .. —BrSpSi. I- 13 
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We shall have the same type of conjunction of grahocca, mandocca 

Sighrocca and pata after a complete cycle of kalpa as we had in 
the beginning of creation. Thisis a natural observable cycle 
which is recognised in Indian astronomy and in no other foreign 
system; and hence only che Indian system recognises the time 
measure of balpa. 


Ucca or apex is of two kinds: mandocca (apex of the 
slowest motion) and &ghrocca (apex of the fastest motion). The 
mandocca is that point of a planet's orbit whichis at the remotest 
distance and where the motion of the planet is slowest. In the 
case of the Sun and the Moon. it is the apogee; and in the case of 
other planets, it is the apogee or aphelion, the geocentric longi- 
tude of the apogee being equal to the helio-centric longitude of 
the aphelion. The sighrocca of a superior planet (Mars, Jupiter 
and Saturn) is defined as the mean Sun; that of an inferior planet 
Mercury or Venus) sighrocca is an imaginary body which is 
supposed to move in such a way that its direction from the earth 
is always approximately the same as that of the actual planet 
from the Sun. 


The bhaganas or the revolution numbers ofa planet have 
been given by Áryabhata and Brahmagupta! both: they mean the 
number of revolutions that a planet performs in a certain period, 
say a kalpa of 4,320.000.000 years. 


The bhaganas of planets are given as follows : 


4. कल्पेडकबुधसितानां भगणाः शुन्यानि सप्त रदवेदाः | 
प्राग्त्रजता कुजगुरुशनि शीघ्रोच्चानां स्वकक्षासु ॥ 
पञ्चाम्वराणि गुरा-गुण पञ्चमुनि स्वशरेमिता: शशिनः | 
भोमस्य द्वियमशराष्टपक्षवसुरसनवद्वियमाः | 
कृतवसुनवाष्टनद-नवषटत्रि TATA | 
जीवस्य Ua षट्पक्षद्धि कृतरसरामाः di 
सितशीप्रस्य यमलगोवेदनवाष्टाम्निपक्षयमखनगा: | 
अष्टनवपच मुनि रसशाररस मनवो5कपुत्नस्व ॥ 
खाष्टाब्धयो क्सुशरवसुपञ्चखचन्द्रवसुवसुसमुद्राः | 
द्विनवयमा द्वित्रियुणाः शरेषु वसवरित्र TA: [| 
शशिवेदा मन्दानामकाँदीनाँ विलोमपातानाम्‌ | 
चसुरसरुद्र न्दुगरणा द्वित्रियमाः सप्तरसपचाः || 
शरियमशरा गुणारसास्त्रिनन्दवसवः ससुद्रवसु विषयाः d 
चन्द्रादीनां पश्चात्‌ बजतोऽश्विन्यादि भगणस्य u BrSpSi. 1. 1521 
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NII a, 


Planet or a body Bhaganas 

Ravi or Sun 4,320,000,000 
Budha or Mercury 4,320,000,000 
Sukra or Venus 4,320.000,000 
Candra or Moon 57,753,300,000 
Kuja or Bhauma or Mars 2.296,828,522 
Budha-sighrocca 17.936.998,984 
Brhaspati or Jupiter 364,226,455 
Sukra-sighrocca 7,022,389,492 
Sani or Saturn 146,567,298 
Arka or Ravi-mandocca 480 
Candra mandocca 488,105,858 
Kuia or Bhauma mandocca 202 
Budha-mandocca 332 
Brhaspati or Jiva-mandocca 855 
Sukra-mandocca 653 
Sani-mandocca 41 
Candra-pata 232,311,168 
Kuia or Bhauma-pata 267 
Budha-pata 521 
Brhaspati or Guru-pata 63 
Sukra-pata 893 
Sani-pata 584 


By pata is meant the ascending node of a planet's orbit (on 
the ecliptic). 


In a kalpa, the number of bha-bhramas (sidereal days) or 
also known as bha-parivartas is 51,040,000,000. If we subtract out 
from this number the bhagana of the Sun, we get what is known 
as ku-dinas or Savana days or the solar or sacrificial days. 
(51,040,000.000—4,320,000,000=46,720,000.000 Savana days or 
kudinas). 


In a kalpa, the number of Ravi-bhaganas also correspond to 
the number of solar years (Saura-varsas). i.e. 4,320,000.000; this 
number multiplied by 12 gives the number (i.e. 51,840,000.000) of 
solar months. 


The difference between the candra-bhaganas and the Ravi- 
bhaganas ina kalpa gives the number of lunar months (Candra- 
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masa) in a kalpa (57,753,300,000-4,320,000,000 =53,433, 300,000 lunar 
months). 


By subtracting the number of solar months from the 
number of lunar months in a kalpa, one gets the number of 
adhi-másas (additional-months) : 53,433,300,000-51.840,000,000 = 
1,593,300,000 adhinasas. This multiplied by 30 gives the number 
of lunar days (§a§i-divasa) in a kalpa ; 53.433,300,000 x 30= 
1,602,999,000,000 lunar days. The difference between the lunar 
days and budinas in a kalpa gives the number of avama-dinas 
in a kalpa : 1,602,999,000.000-45,720,000,000— 1,556,279,000,000.! 


Brahmagupta calculates out the srsti-sarhvatsara or the 
Creation Era during his year of composition of the Treatise. He 
says : Six manus have gone in the kalpa ; the seventh manu is 
now running of which have lapsed 27 caturyugis; of the twenty 
eighth caturyugi, the three yugas, krta, dvapara and treta have 
gone by and also of the present kaliyuga 3179 years have 
lapsed. The total period thus lapsed on calculation comes to 
be 1,972,947,179 years :? 


Total Period=6 manus+7 manu—sandhis+27  yugas 
--krta--dvaparad-treta4-3179 years of kali. 
—(6x71x4,320,000 years) --(7 X4x432,000 years)-- 
(27 X 4,320,000 years) +(1,728,000-+1,296,000-+ 864,000) + 
3,179—1,972,947,179 years. 

= 1,840,320,000 4- 12,096,000 4-116,640,000 4- 3,888,000 + 
3,179=1,972,947,179 years. 


Calculation of Ahargana * The method of calculating ahar- 
gana (number of days elapsed since the beginning of kaliyuga) 


1. परिवत्तो: स्वचतुष्य्य रराव रसगुणयमद्विवसुतिथयः | 

रवि भगणोना भानोः सावनदिवसाः कुद्दिवसास्ते !। 

रवि भगणारन्यब्दा द्वादशगुणिता भवन्ति रविमासाः | 

भगणान्तरं रबोन्द्र 1: शशिमासाः सूर्यमासोनाः | 

अविमासाः शशिमासास्त्रिराद्ग सिता भवन्ति शशिदिवसाः | 

शशिसावनदिबसान्तर मवमानि तिथिः शशांकदिनम्‌ || —BrSpSi. I. 22-24 
2. कल्पपराद्ध मनवः घट कस्य गताश्चतुयु गत्रिघनाः । 

त्रीणिकृतादीनिकलेगोंऽगेक गुणाः शकान्तेऽब्दाः || 

नवनगशशि मुनिक्कत नव यमनगनन्देन्दवः शकनृपान्ते | 

साबेमतीतमनूनां सन्बिभिरायन्तरान्तगे: 1! | BrSpSi. I. 26-27 
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has been given by Brahmagupta and Bhaskara I is almost 
identical. The rule given in the Brahmasphutasiddhanta’ may be 
compared with the following given by Bhaskara I in the Laghu- 
Bhaskariya: 


Add 3179 to the (number elapsed) years of the Saka 
era, (then) multiply (the resulting sum) by 12, and 
(then) add the (number of lunar) months (expired) 
since the commencement of Caitra. Set down (the 
result thus obtained) at (two) separate places; multi- 
ply (one) by (the number of) intercalary months in 
a yuga, which are 1,593,336 in a yuga : and divide (the 
product) by 5,184 x 10,000 G.e.) by 51,840,000). Add the 
(resulting complete) intercalary months to the result 
placed at the other place. Then multiply (that sum) 
by 30 and (to the product) add the (lunar) days (ie. 
tithis) expired of the current month. Set down (the 
result thus obtained) in two places; multiply (one) by 
the (number of) omitted lunar days ina Yuga i.e: by 
25,082,580 and divide by 1,603,000,080. The resulting 
(complete) omitted lunar days when subtracted from 
the result put at the other place give the (required) 
ahargana. The remainder obtained on dividing (the 
ahargana) by 7 givesthe day beginning with Friday 
at sunrise (at Lanka)? 


1. कल्पगतान्द द्वादशघातश्वेत्रादिमास YANSA: | 

गुणितो युगाधिमासे रवि मासाप्ताधिमास युतः ॥ 

त्रिंशद्‌ गुणास्तिथियुत्य थग्‌ युगावमगुणो युगेन्दु RA: | 

भक्तः फलावमोनो5के सावनाइर्गणोऽकादिः ॥ — BrSpSi. I. 29-30 
2. चरद्र्येकार्ति संयुक्ताः शकाब्दा द्वादशहताः | 

चैक्रादिमास संयुकताः पुथग्‌ गुण्या युगाधिकेः || 

ते च षट्‌ दिकरामाहित नव भूतेन्दवो युगे | 

भागद्वारोब्वि वस्त्येक शरास्युर ANET: ॥ 

अयिमासा-्प॒थकस्थेषु प्रक्षिप्य Pr | 

युन्तवादिनानि यातानि प्रदिराश्य युगावगेः || 

GRIST ष्टिघुद्वयष्ट्शून्यशर,श्विभिः | 

छेदः खध्टवियद्‌ व्योमख खार्न खरसेन्दवः d 

लब्चान्यवमराठासि तेषु शुद्ध aT: | 

"BG Wied शेषे शुक्रादिमोस्कारोंदयात्‌ | —LBh. 1. 4-8 
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Addendum: The mean lunar day (madhyama tithi) may. 
however, differ from a true lunar day (spasia tithi) by one, so that 
the ahargana obtained by the above process may sometimes be in 
excess Or defect by one. To test whether the ahargana (obtained 
by the above process) is correct, it is divided by seven and the 
remainder counted with Friday. If this leads to the day of 
calculation, the ahargana iscorrect; if itleads to the preceding 
day, the ahargana is in defect; and if that leads to the succeeding 
day, the ahargana is in excess. When the ahargana is found to 
be in defect. it is increased by one; when it is found to be in 
excess it is diminished by one. (K.S. Shukla: MBA. p. 4-5) 


Example—Calculate the ahargama on October 1,1955. 


From Indian Calendar we find that October 1.1965 falls 
on Friday. 7th lunar day (tithi) in the light half of the 7th 
month Aévina in the Saka year 1887 (elapsed). Let us proceed 
as follows : | 


Adding 3,179 to 1,887. we get 5,066. (1) 


* 


Multiplying this by 12 and adding 6 (i. e. the number 
of lunar months elapsed since the beginning of Caitra) 
we get 60,798. m " (2). 


Multiplying this by 1,593,336 and dividing the product 
by 51,840,000, we get 1.868 as quotient. (The remainder 
is discarded as unnecessary) (3) 


Adding this number (i.e, 1,868) to the previous one (1.e.) 
60,798) we get 62,666. (4) 


Multiplying this by 30 and adding 6 (i.e. the number 
of lunar days elapsed since the beginning of the current 
month) te the product, we get 1,879,986. (5) 


Multiplying this by 25,082,580 and dividing the product 
by 1.603.000.080, we get 29,416 as the quotient. (The 
remainder is discarded as not necessary). (6) 


Subtracting this numter (i.e. 29,416) from the previous 
* one (1.९. 1,879,986) we get 1,850,570. (7) 


This is the required ahargana. Since division by 7 leaves 
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1 95 (16 remainder. we subtract one from it, and get 
1,850,569 as the correct ahargana for the day. 


An Alternative Rule for Ahargana 


Both BhaskaraI and Brahmagupta give an alternative rule 
for calculating out ahargana! : 


Multiply the number of (solar months) elapsed since 
the beginning of kaliyuga by the number of lunar 
months (in a yuga) and divide by the number of solar 
months (in a yuga). Reduce the quotient to days (and 
add the number of lunar days elapsed since the begin- 
ning ofthe current lunar month); then multiply by 
the number of civil days (in a yuga) and divide by 
the number of lunar days (in a yuga); the quotient 
denotes the ahargana. 


Mean Longitude of a Planet 


(i) The mean longitude of a planet in revolutions is given 
by the expression : (Brahmagupta? and also Bhaskara?). 


nsn 


1. शशांकमासेरमिताडितान्‌ हरेदतीतमासानथ वार्वसम्भवैः | 


दिनीक्षतान्‌ भूमिदिनेहतान्‌ दिनेविभज्य लब्धश्शशिजेरहग णः || ' 487. 1. 7 

युगगतशशिमासवधाद्रविमासाप्तं दिनीकृतं सदिनम्‌ | 

भूदिनगुणितं शाशिदिनहृतमाप्तमदरगणः सेक: ।। —BrSpSi. XIII. 18 
2. इष्ट्यह भगण गुणादहगेणात्‌ कल्पसावन थ हतात । | 

भगणादि फलं मध्यो लंकायां भारकरौदयिकः || . BrSpSi. I. 31 
3. उदोरितान्‌ यान्‌ भगणान्‌ क्षमादिनेलंभामहे WI कलियातवात्तरेः | 

इति प्रलब्धा भगणास्ततः क्रमाद्‌ गृह्दाशलिप्ता विकलाः सतत्परा ।। — MBh. I.8 


प्येयाइगेणाभ्यासो हियते भूदिनेस्ततः | 

लस्य ते पर्ययाः शेषाद्राशि भागकलादय: || 
भास्कर स्त्रिशता षष्ट्या सङ गणय्य पृथक पृथक | 
तेनेव भागदारेण लभ्यन्तेडकोंदयावधे: d ' 0. LBA 1. 15-17 


t 


t 


(Divide the productof the revolution-number of a planet and the 
ahargana by the (number of) civil days (in a puga); thus are obtained the 
(number of) revolutions (performed by that planet). From the (successlve 
remainders multiplied respectively by 12,30 and 60 and divided by the same 

divisor (i.e. the number of civil days in yuga) are obtained the signs, degrees 
_ and minutes etc. (of the mean longitude of that planet) for (mean) sunrise 


n 
t 
eA V 
; 
` n 
P ^ o only + 
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revolution number of planet X ahargana 


Mean longitudes days in a yuga 


Similar expression is given by more recent Indian astro- 
nomers also. 
(ii) Mean longitude of desired planets in minutes 
(mean longitude of the known planet in revolu- 
tions etc. reduced to minutes) X (revolution number 


of the desired planet) 
revolution number of the known planet. 


— 


This rule is common to Brahmagupta! and Bhaskara I?. 


(iii) An alternative rule for deriving the mean longitude of 
the Moon from that of the Sun and vice versa has been given 
by Bhasakara I and Brahmagupta both. 

Multiply the ahargana by the number of intercalary 
months in a yuga and divide (the product) by the 
number of civil days (in a yuga) : the result is in the 
terms of revolutions etc. Add that to thirteen times 
the mean longitude of the Sun. (This is the process) 
to obtain the mean longitude of the Moon?. 


Mean longitude of the Moon 
_(intercalary months in a yuga) X ahar gana 


civil days in a yuga. revolutions 
1. ज्ञातमगणादिसुक्त सविकलमिष्टयुग भगणसंगुणितम्‌ | 
ज्ञात युगभगणभक्ते मध्यो भगणादि फलमिष्टः di — BrSpSi. XIII. 27 
2. निशाकरं वामइमुच्चमेव वा Hel] तत्सहयातमण्डले: | 
qs नक्ततगरोईतं हरेत्‌ तदीयनक्षत्र गरीस्ततः कला || MBh. I. 10 


The (mean) longitude of the Moon, the planet, or the Ucea 
(whichever is known) together with tbe revolutions performed 
should be reduced to minutes, The resulting minutes should 
geen be multiplied by the revolution-number of the desired 
planet and (the product obtained should be) divided by the 
revolution-number of that (known) planet. The result is 
(the mean longitude of the desired planet) in minutes. 


3. grat युगाधिमासेगु शितं युग भूदिने*जेल्लब्धस्‌ | 
भगणादि मध्यमाक त्रयोदश गुणाधिक चन्द्रः || —BrSpSi. XIII. 33 
युगाधिमासेथु गण wd इरेत्‌ चमादिनेवौ भगणादि लभ्यते | 
चयोंदशध्ने सवितर्यथा चिपेन्निशीथिनीनाँ पतिचारसिद्धये ।। —MBh. I. 11 
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+13 (Sun’s mean longitude) 


This expression may be rearranged to get the mean 


longitude of the Sun from the mean longitude of the Moon’. 


. Gntercalary months in a yuga) X ahargana 


Mean longitude of the Sun 


a | 
=p meer longitude of the Moon 
7 ० : UA I ७ 5 J 

civil days in a yuga revolutions, 


Calculating the Mean 
Longitudes of the Sun and 
the Moon without using Ahargana 


Bhaskara I follows the method of Aryabhata I and the 


same method more or less has been adopted by Brahmagupta in 
calculating the meam longitudes of the Moon and the Sun 
without the use of ahargana. The method may be described 


thus: 


Reduce the years elapsed since the beginning of kali- 
yuga to months and add to them elapsed months of the 
current year. Then multiply the sum by 30 and add 
the product to the number of lunar days elapsed since 
the beginning of the current month. Multiply that 
sum by the number of intercalary months in a yuga 
and divide by the number of solar months in a yuga 
reduced to days; the quotient denotes the number of 
intercalary months elapsed. The remainder is the 
adhimasasesa, Multiply the complete intercalary 
months thus obtained by 30 and to the product add the 
number ofsolar days elapsed since the beginning of 
kaliyuga?:then multiply that sum by the number of 
omitted lunar days in a ४४४४ and divide by the number 
of lunar days in a yuga ; the remainder obtained is tbe 
avamasesa called ahnika. Then multiply the avamasesa 


1. कुसुद्रतीनां सुहृदोष्थवारुगर्त विशोध्य रोषस्य लवस्त्रयोदराः | j 
स मध्यमार्को गराकेनिरूप्यते गरुप्रसादात्रति बुद्ध बुद्धिभिः || MBA, I. 11-12 


.2. By the number of solar days here is meantthe number obtained above 
by reducing the years. elapsed since the beginning of kaliyuga to 
months, then adding to them the number of months elapsed since the 
beginning of the current year, then multiplying the sum by 30, and then 
adding to.the product thus obtained the number oflunar days elapsed 
of the current month, | 
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(also called ahnika) by the number of intercalary months 
in a yuga and divide by the number of civil days (in a 
yuga). Add the resulting quotient to the adhimasasesa 
and divide the sum by the number of lunar months in 
a yuga : this gives degrees etc. (This is the total adhi- 
masasesa). Next multiply again the avamasesa called 
àhaniba by 60 and divide by the number of civil days 
in a yuga : the result is in minutes, seconds thirds etc. 
The number of months elapsed (since the beginning of 
Caitra) are to be taken as signs and the number of 
lunar dayselapsed ofthe current month as degrees. 
The sum of these signs and degrees and the minutes, 
seconds etc. corresponding to the avamafesa is the 
grahatanu. From thirteen times and from one time that 
grahatanu severally subtract the degrees, minutes etc. 
corresponding to the total adhimasasesa : the remain- 
ders thus obtained are the mean longitudes of the 
Moon and the Sun respectively’. 


1. गुणिताध गाचिमातेयु गभूदिवसे हु तादवमरोषाउ | 
फलयुक्तमधिकमासकरोषं मध्यावतोडकेन्दू ॥ 
अधिमासावमशेषे यगशशि भूदिनहुते पृथग्लब्धेः | 
मासदिनाद्य स्थाप्ये गतमासदिनानि चेत्रादेः di 
अवमासशेषलब्ध्या सहितानि पृथक्‌ त्रयोदश गुणान | 
अधिमास शेषलब्ध्या हीनानि पथक्‌ रविशशांको ॥। —BrSpSi. XIII. 20-22 
विना राशेरपि चन्द्रभास्करी प्रकुर्वतो वा Aa क थ्यो | 
समासु मासीकृतविग्यदासु ये ह्यतीतमासा विनियोज्य तान्‌ पुनः || 
खरामनिष्नान्‌ दिवसेषु योजयेद्‌ गतेषु भासस्य तनोडविमासके i 
निहत्य ud विभजेत्‌ सवेदा युगार्कमासे दिवसत्वमागतेः ॥ 
भवन्ति लब्वास्त्वषधिमासकाः पुनस्ततोऽपनोयाशु च सायहारकम्‌ | 
भजेत शेषं शाशिमास संख्यया ततोऽरालिप्ता विकलाः स तत्पराः ।। 
ततोऽविमासान्‌ प्रणिहत्य खाग्निसिर्नियोज्य सम्यग्यतवासरेः कमा | 
युगावमध्नाञ्डशिवासरेहेरेत्‌ तमत्र शेषं प्रवदन्ति चा्हिकम्‌ || 
हत्वाऽधिमासेरवमस्य रोषं छित्वा धराया Bae: प्रलब्धम्‌ | 

संयोज्य नित्यं त्वधिमासशेषे कार्य पुनस्तत्‌ करणेर्यथोत्तम्‌ ॥ 
युगप्रसिद्ध धरणी दिनेईरेन्निहत्य षष्ट यावमशेषमान्हिकम्‌ | 
कलाविलिप्ताः कमशस्सतत्परासूवतीतमासा दिवसा ग्रह्मंशकाः d 
अयोदशाष्नादपि रूपताडितादिशोषयेद्यत्वविमासशेषअम्‌ | 

निशाकराकौं यणके: प्रकीर्तितो भट प्रणीताविति बुद्धिमत्तमें: | —M Bh. I. 13-19 

(Here verse 17 should follow verse 15—K.S. Shukla) 


^ ५ ४ € 
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K. S; Shukla has provided the following rationale to the 
rule cited above: 


Theíraction of the intercalary month (obtained in the 
adh es 
rule)= ~ dhimasasesa ; in mean lunar months. 
solar days in a yuga 
ad himasasesa 


= eee —, in mean solar months. (i), 
lunar days in a yug us 


The fraction of the omitted lunar day (obtained, in the 
rule) 


j Li 
.,avamaéfesa or ahnika l 
' lunar days in a yuga 
m avamasesa 
civil days in a yuga 
avmasgesa X 60 


civil days in a yuga 


, in mean civil days. 
, in mean lunar days. 


sin mean lunar ghatis. (ii) 


The fraction of the intercalary month corresponding to the 
above fraction of the omitted lunar day 
__(intercalary months in a yuga) X (avama$esa) 
(lunar days in a yuga) X (civil daysin a yuga) 
in mean solar months. (iii) 
Adding (i) and (ii) and multiplying by 30. the total 
fraction of the intercalary month 


= | adhimasagesa 
lunar months in a yuga 


(intercalary months in a yuga) x (avamaéesa)" | 
(lunar months in a yuga) X (civil days in a yuga 
in mean solar days, (v) 


Suppose that m lunar months and d lunar days have 
elapsed since the beginning of Caitra. Then. treating them as 
mean lunar months and mean lunar days, m months and d days 
denote the time elapsed since the beginning of mean Caitra up 
to the beginning of the current lunar day (treated as mean lunar 
day). As Gi) is the interval, in mean lunar ghafis, between the 


beginning of the current lunar day and the mean sunrise on that 
day. therefore 


m monthst+d days+(ii) | 
,denotes the time in mean lunar months days, ghatis! elapsed 


Mig ERR tap Pp HE api 


i  lhour-2) ghatis; 1 ghati=60 vighatis; 1 vighati=60 pravighatis 
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since the beginning of mean Caitra up to the mean sunrise on 
the current lunar day. 


Like wise 
m months+d days+ Gi) -—Gv) 
denotes the time in mean solar months, days, ghatis etc. 
elapsed since the beginning of the current mean solar 
year up to the mean sunrise on the current lunar 
day!. 

Let M, 1), G, V, and P denote respectively the mean solar 
months, mean solar days, mean solar ghatis mean solar vighatis 
and mean solar pravighatis elapsed since the beginning of the 
current mean solar year up to the. mean sunrise on the current 
lunar.day. Then evidently mean longitude of the Sun 
| —M signs D degrees G minutes, V seconds and 

" " d P thirds. 
—(m signs and d degrees) --[minutes seconds etc. `- 
y corresponding to (ii)]—[degrees, minutes etc, 
corresponding to (iv)]. 
and mean longitude of the Moon . 
713 [m signs and d degrees (minutes, seconds, etc 
corresponding to (11)] — [degrees minutes etc. 
corresponding to (iv)] 
because . m 
[(1/12) mean longitude of the Moon— mean longitude 
of the Sun. 
. =m signsr+d degrees (minutes, seconds etc 
corresponding to (11) ] 
(This equality is based on the fact that. the left hand side 
denotes the mean lunar date also knówn as madhyama tithi). . 


A similar rule of these calculations of the mean longitude 


1, Because (iv) is equal to fraction of a lunar month betweeg the beginning 
of Caitra and the beginning of the current mean solar year fraction of an 
intercalary month corresponding to the tithis elapsed up to the beginn- 
ing of the current mean lunar day since the beginning of Caitra fraction 
of an intercalary morith corresponding to the avamaéesa, ie, the lunar 
portion between the beginning of the current lunar date and the follow- 
ing sunrise, 
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of the Sun and the Moon without basing on ahargana has als» 
been given by Brahmagupta in the Khandakhadyaka'. 


Concordance of Working Rules 


There has been a good dealof agreement on various rules 
of astronomical constants from the time of Arsabhatal (499 
A. D.) to the Bhaskara II (1150 A. D.) or even later to the days 
of Munigvara (1620 A, D). Earliest concepts were formulated 
during the days of the Vedanga-Jyautisa and the Siddhantas of 
Indian and the western origin. for example of Brahma, Vasistha, 
Pitamaha, Romaka and Puliéa. We in this section are giving 
some important concordances which we find common in the 
writings of Brahmagupta and his predecessors, contemporaries 
and successors as listed below. The list is not exhaustive. Only a 
a few illustrations have been cited. 

1. Arya.—Aryabhativa. Aryabhata I, 499 A. D. 

2. ADS —Brahmasphutasiddhanta, Brahmagupta, 628 


७२ 


K. K.— Khandakhadyaka. Brahmagupta, 628 A. D 
KKu.—Karna-butühala, Bhaskara II, 1150 A. D 
LBh.—Laghu-Bhaskariyva, Bhaskara I, 522 A. D. 
MBh.—Maha-Bhéskariva, Bhaskara I, 522 A. D. 
MSi.—Maha-siddhanta, Aryabhata II, 950 A. D. 
PS1.—Pajicasiddhanti ka,V arabamihira, 505 A. D. 
SIDVr.—Sisyadhivrddhida, Lalla, 598 A. D. 
S153.—Siddhantasarvabhauma, Muni$vara, 1620 A. D. 
SiSe—Siddhantasekhara, Sripati, 1039 A. D. 
SiSi.—Siddhanja-Siromani, Bhaskara II, 1150 A. D. 
SaSi.—Sarvasiddhanta, Modern, 6th or 7th Century. 

1. Rule for finding the mean longitudes of the Sun, Mercury 
and Venus : BrSpSi. I. 44. 


Also MBh. 1.31. -MSiI. 26; SiSe II. 42, 43; Sifi. I i 
(d). 15 ; SiSa I. 105 ; KKu I. 7. 


2. Rule for finding the mean longitude of the Moon's 
ascending node: BrSpSi, XXV. 35 


l. दिनदरसभक्रमवमावशेषमाप्त दिनादि तत्सहितात्‌ | 

o अधिमासशेषकाच्च Bre गुणिताह्तुखदिग्मिः ॥ 
. मासदिन प्रथमेक्यं पथक त्रयोदशगुण द्वितीयोनी | | | 
KE मुभ्यौ राश्याचावकंचन्द्री वा ॥ |. -*KK.I 11-12 


QUE 
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Also MBh. I. 33 ; SiDVr. 1.1. 52 (ii) 


3. Rule for finding the mean longitude of the Sighrocca of 
Venus and also giving the additives for the Sighrocca of Mercury 
and Moon : BrSpSi. XXV. 36. 


Also MBh. I. 35 ; SiDVr. L i, 57 (ii) 

4. Rule for finding the mean longitude of the Sighrocca 
of Mercury : BrSpSi. XXV. 34. 

Also MBh. I. 36 ; SiDYr. I. i. 50 (ii) 


5. Rule for finding the mean longitude of Saturn: BrSpSi. 
XXV. 35 


Also SipVr. I.i. 52 (i) ; MBA. I. 37 


6. Rule for finding the mean longitude of Mars: BrSpSi. 
XXV.33 


Also SiDVr I. i. 50 0) MBh. 1. 38 


7. Rule for finding the mean longitude of Jupiter: BrSpSi. 
XXX. 35. 


Also MBh. 1. 39 ; SiDVr. I. i. 51 G). 


8. Rule for finding the distance of a place from the prime 
meridian : BrSpSi. I. 36 


Also MBh. II. 3-4; LBh. I. 25-26; SiDVr. 1. 57-58 (i) 
SiSa. I. 143-144 


9. Rule for finding the directions : BrSpSi. IIT. 1. 

Also MBh. IIL 2 ; Sasi. III. 1-4; LBA. II. 1; SiDVy. I. iii. 
1; MSi. IV. 12 ; SiSe. IV 1-3; SiSi. 1. iii. 8-9. 

Alternative rule : BrSpSi. 111. 2. 

Also MBh. III. 3; PSi. XIV. 1416 ; SiDVr. I. iii. 2; SiSe. 
IV. 4. | 

10. Rule for finding the latitude and colatitude and the 
zenith distance and altitude of the Sun : BrSpSi. HI. 10. . 

Also MBh. III 5; Susi शा. 13-14; LBh. गा 33 SiDVr I. 
iii. 45; Sise, IV. 7; SiSi I. iii. 18. 

11. Rule for determining the declination, day—radius. earth 
‘sine and ascensional difference (for the Sun or a point on the 
ecliptic) : BrSpSi. II. 55. 

Also SuSi 11. 28; LBh. IL. 16;. 1. ii SiDVy. 17; SiSe. III. 
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63-64 ; SiSi. I. ii. 47 (ii) (For RSine of the Declination). 
BrSpSi. II. 56; also Arya. IV 24: MBh. III, 6; LBA. II. 
17; SiDVr. 1. 1. 18: SiSe. III. 66; . Sisi I. ii. 48 (For day- 
radius). 
- BrSpSi. TI. 57-58 ; also MBh. III. 7 ; LBh. II. 18 ; 
Sasi II. 61; SiDVr. I. ii. 18; SiSe IIT. 67; Sifi. I. ii, 49 (1) 
(For the ascensional difference). 


12. For finding the times of rising of the sayana signs at 
the equator : BrSpSi. III. 15 


Also M Bh. III. 9 ; Sasi. III. 42-43: SiDVr. I. iii, 8; SiSe 
IV. 15; Sifi I. 11. 51 


13. Rule for finding the ascensional differences of the 
Sayana signs Aries. Taurus and Gemini : K K. 1. 21. 

Also MBh.IIL8; PSi. HL 10; SiDVr. 1, XIILO ; SiSi. 
1, 1. 50-51. | 

14. Rule for the determination of the meridian zenith 
distance and meridian altitude of the Sun with the help of the 
Sun’s declination and the latitude of the place ; BrSpSi. IIT, 47. 


Also MBA. III. 11; LBh. Ul. 27; SiDVr. I. iii. 16 ;SiSe. 
IV. 42. 


15. Rule for determination of the latitude with the help 
of the Sun's meridian zenith distance and declination : 


BrSpSi, : III. 13. 


Also MBh. III. 17: LBh. III. 34; Sasi. IIT. 15-16; SiSe. 
IV. 51, 


16. Rule for finding out the Rsine of the Sun's altitude 
for the given time in ghaps : BrSpSi. III. 25-26 Also Arya IV 
28; MBh. III. 1820; 187. III. 7-10: SiDVr. I. iii, 24-25; SiSe 
IV. 32,34; SiSi. I. iii. 53-54 

17. Rule for finding out the Sun’s altitude: RSin a= 

M Xday radius T gnomon 

A. hypotenuse of equinoctial midday shadow 

where M=R Sin (given ghaps-Fasc. diff) Rsin (asc. diff), the 
upper or lower sign being taken according as the Sun is the nor- 


thern or southern hemisphere a is the Sun's altitude. BrSpSi 
 HL2?27Q) 
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Also MBh. III 24; SiDVr. I. iii. 27; SiSe IV. 37 

18. Rule for finding the Sun's altitude when the Sun's 
ascensional difference is greater than the given time: BrSpSi. 
III. 33: 

Also M Bh. III 25, LBh. IIL. 11; SiD Vr. L iii. 29 SiSe. IV. 41. 

19. Rule for finding the Sun’s altitude in the night : 
2075997. HI. 63. 

. Also MBh. III. 26; LBh, Ul. 11; SiSe. IV. 89. 
_ "The Sun’s altitude for the night has been called Patala 

Sanku by Brahmagupta (BrSpSi. XV.9) 


20. Rule for finding the longitude of the rising point of 
the ecliptic with the help of (i) the instantaneous sayana longi- 
tude of the Sun and (ii) the civil time measured since sunrise, 
or with the help of (i) the Sun's sayana longitude at sunrise 
and (ii) the sidereal time elapsed since sunrise: BrSpSi ITT, 18-20. 

Also M Bh. Ill. 30-32: LBh. III. 17-19; Sa5i. ITI. 46-48: 

SiDVr. I. ii. 11-12: SiSe IV. 18-19 (i): SiS; L iii. 2-4. 


21. Rule for obtaining the civil time measured since 
sunrise with the help of (1) the Sun's instantaneous sayana longi- 
tude and (ii) the sayana longitude of the rising point of the 
ecliptic, or the sidereal time elapsed since sunrise with the help 
of (i) the Sun'ssayana longitude at sunrise and (ii) the sayana 
longitude of the rising point of the ecliptic: BrSpSi III. 21-23. 

Also SuSi. ,111.50-51; M Bh. III. 34-36; LBR. IIL. 20; 


SiDVr, I iii. 13; SiSe IV. 19 Gi}—22 G); SiSi I. iii. 5-7. (i). 

22. Rule for determining the R Sines of the Sun's prime 
vertical altitude: BrSpSi III. 52. 

Also Arya. IV; M Bh. I11.37-38; LBA. UI. 52. 

(An error created by Aryabhata has been criticised by 
Brahmagupta.) 

23. Construction of the locus of the end of the shadow 
of a gnomon : BrSpSi. HI. 2-3. 

Also MBh. III 52; SiDVy. I. iii. 3; SiSe, IV. 5; 

24. Rule for finding the Suns mean anomaly: BrSpSi, 
II. 12 (i). 
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Also MBh. [V.1; SuSi. IL. 29; SiDVy I. 1. 10; SiSe. iii, 
12; SiSi. 1. ii. 18-19 G). 


25. Rule for finding the RSine (Reversed sine) of an are 
(२२90०) : BrSpSi II. 10. 


Also Sasi. II. 31-32 ; MBh. IV. 3-14; LBh. II, 2 (13 6); 
SiDVy. I. ii. 12 ; SiSe. IH. 15; SiSi. L ii. 10 (४)-11. 


(We shall discuss it separately in the light of Brahmagupta 
formula.) 


26. Rule for finding the Sun’s equation of the centre: 
BrSpSi.. TI. 15 Gai); 


Also M Bh. IV. 4 Gi); . ILE SiSe. 27 


27. Rule for determining the Sun's true longitude: BrSpSi. 
XIV. 17-18. 7 


Also MBh, IV. 21-23: SiSe. III. 52. 


28. Rule for finding the Sun’s bhuj@ntara correction 
under the eccentric theory : BrSpSi. XIV. 19. 


Also M Bh.-IV. 24. 


29. Rule for determining the cara-samshüra or cara 
correction: KK. I. 22. 


30. "Rule for finding the semi-durations of theday and 
night : BrSpSi, IT. 60; KK. I. 23 


Also Susi. II. 62-63; SiDVr, I. 1. 20-21: SiSe. III. 70 
SiSi. J. 1. 52 


31. Rule for calculating the tithi: BrSpSi IL 62; KK. 
I. 25. 


Also Sasi. 11.66; SiDVrlI. 1. 22; SiSe. TIL 71; SiSi. 
1. ii. 66. | 

32. Rule for calculating the Karana : KK. I. 27. 

Also. SiDVr. I. ii. 24 ; SiSe. III. 77; SiSi. L ii. 66. 


33. Rule for calculating naksatra: BrSpSi. I1. 62: KK. 
I. 24. 


Also Sasi. IL. 64 ; SiDVr. I. उ. 23 (D: SiSe. शा. 75: SiS; 
I Il, 67 


| 34. Rule pertaining to direct and retrograde motions of 
_ 9 planet : BrSpSi. H. 50-51. 
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Also MBh. IV. 56-57 ; SiSe. III. 59 ; SiDVr. I. ii. 42 ; 

35. Arulefor converting true distances known in min- 
utes into true distances into yojanas: for example: Sun's true 
distance in yojanas 

Sun’s mean distance in yojanas X Sun's true dist. in minutes 
Radius 
BrSpSi. XXI. 31 Gi). 

Also MBh. V. 3; SiDVr. I. 1२. 5 (i); LBh. IV. 3; SiSe. V. 
4 (1) ; 699; 1.9. 5 0) ; 

36. Rule for finding angular diameters of the Sun and the 
Mcon : BrSpSi. XXI 34 Gi) ; 

Also MBh. V.5: SiDVr. I. iv. 8 ; SiSe. V. 6; S180 
1. v. 7, 

37. Formulae for thetrue (i. e. angular) diameters of the 
Sun, the Moon and the shadow in terms of the true daily 
motions of the Sun and the Moon (Here by shadow is meant 
the section of the cone of the Earth's shadow at the Moon's 
distance.) : BrSpSi. IV. 6 Gi): KK. IV. 2 (1). 

Also MBh. V. 6-7; SiDVr. I. iv.9; MSi. V. 5 GD; 

SiSe V. 9; SiSi. 1. v. 89; 

38. Rule for finding the spasta-valana (resultant valana) 
for the circle drawn with half the sum of the diameters of the 
eclipsed and eclipsing bodies as radius: ErSpS.. IV. 18 (1). 

Also MBh. V. 46 ; SiDVr. 1. iv. 26. 

39. Method for calculating the phas» of the eclipse for 
the given time : BrSpSi. IV..11-12. 

Also M Bh. V. 62-63 ; SiDVr. I. iv. 19-20; SiSe. V. 14. 

40. Rule for the determination of the ‘diameter of the 
shadow i.e.. the diameter of the Section of the Earth's shadow 
where the Moon crosses it : 375761. XXIII. 8-9. 

Also MBh. V. 71-73 ; Arye, IV. 39-40; SiDVr. 1. iv.6 
D. | 

41. Process of successive ¢pproximations in connection 
with calculations of a lunar eclipse: BrSpSi. IV. 8-9. 

Also MBh. V. 75-76; LBh. IV. 10-12; SiDVr. Liv. 14-16 
SiSe. V. 12-13; SiSi. I, v. 12-13. 
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42. Rulerelating to the visibility-correction known as 
aksa-drkkarma : BrSpSi. VI. 4. 

Also MBh. VI. 12; SiDVr. I. vii. 3 GD; MSi. VIL 4; 
SiSe. IX. 7. 


43. Rule relating to the visibility correction known as 
ayanadrkkarma : BrSpSi. VI. 3 1 X. 17. 


Slightly modified in MBh. VI. 2 (0-3; SiDVr. I. vii. 
2-3 (i) © Sise. IX. 4-5; similar in MSi. VII. 2-3; more 
accurate in Sifi. I. viii. 45. 

44. Rule relating to the visibilily of moon: BrSpSi. VI. 
6: X. 32. 


Also MBA: VI. 4-5 (i) PSi. V. 3: SiDVr. I. vii. 5; S1Se. 
IX.8 ().13. 


45.. Rule for calculating the phase of the Moon: BrSpSi. 
VII. 11 (10-12. 

Also MBh. VI. 5 (32-77 ; SiDVr. I. ix. 12. 

46. Rule for the determination of the Moon’s true 
declination (i.e. the declination of the centre of the Mcon’s 
disc) * BrSpSi. VII. 5. 

Also MBh. Vl. 8; SiDVr. 1. viii. 2: SiSe. X. 7. (these 
are approximate rules; a more accurate rule occurs in SiSi. I. 
४11. 3 and 13). 


47. Graphical. representation of: the elevation of the 
lunar horns in the first quarter of the month at sunset : BrSpSi- 
VIL. 7-10. 

Also MBh. V1. 13-17 5 SiDV. I. ix 3 Sifi. I. ix. 

48. Minimum distances of the planets from the Sun when 
they are visible: BrSpSi. vi 6 3 X. 32. 

Also MBh. VI. 44; SiDVr. I. vii. 5 (i); SiSe. IX. 8 (i). 
12. 

49. Rule relating to the determination of the time and 
the common longitude of two planets when they are in conjunc- 
tion in longitude : BrSpSi. IX. 5-6. | 
| Also MBA. VI. 46-51; SiDVr. I. x. 7-3 (i); SiSe. XL 
12-12. 


50. Rule relating to the distance between two planets 
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which are in conjunction in longitude : BrSpSi. IX. 11. 
Also MBh. VI. 54 ; SiDVr. I. x. 11; SiSe. XI. 10. 


5]. Rule For finding the Bhujaphala and Kotiphala etc. 


2 us the use of the RSine-difference table: BrSpSi. XIV. 


Also MBh. VII, 17-19 ; SiSe. III. 17. 


52. To obtain the Sun's mean true longitude derived from 
the midday shadow of the gnomon: BrSpSi. XIV. 28; शा, 
61-62. 
Also MBh. VIII. 5; SiS: I. ii. 45. 
53. Rule to find the arc corresponding to a given RSine : 
BrSpSi II. 11. 


Also MBh, VIII. 6; Sasi. II. 33, SiDVr. I. ii. 13, SiSe. IL 
16, SiSi. I. ii. 11 GD—12 0). 

For the concordance given here we express our indebted- 
ness to the work of K.S. Shukla on the Mahabhaskariva. 


Tables of Constants 


Sore of the Tables of Constants have been given in an 
earlier chapter. We here give a few more tables which would 
indicate how far Brahmagupta introduced new concepts in eva; 
luating these constants of greater accuracy and refinement. 


TABLE I 
Position of Planets for the Beginning of kaliyuga 


In this Table are given the positions of the planets includ- 
ing the Moon's apogee and ascending node, for the beginning of 
Kaliyuga. The calculations of Brahmagupta are different from 
those of the Szryasiddhanta and of Aryabhata I, 


Planet Positions 


according | 
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1 | 2 | | 4 

5 ११ ४ "LIA PERDU 
Moon's apogee 4 5 29 46 3 0 00 3 0 0 0 
Moon'sasc. node, 5 3 12 58 6 0 00 600 0 
Mars 11 29 3 50 0 0 00 6000 
Mercury ]l 27 24 29 0000 0000 
Jupiter 11 29 27 36 0000 0000 
Venus 11 28 42 14 0000 0000 
Saturn 11 28 46 34 0000 0000 

TABLE II 


Diameters of the Sun, the Moon and the Earth 
in vojanas and the distances of the Sun 
and the Moon from the Earth 


| Beet Bagno Spas Bhaskar] Modern Bhaskara 
1 | 2 | 3 | 


Sripati Bhaskaral Modern 
(in miles) 


SEE s diameter in 


yojanas 522 4,410 | 6,5 6.522 86,400 


Sun’s distance in 
yojanas (mid- 
night reck.) 689,358 | 459,585 | 684 | 689,377 (92,900 000 


Ratio : 0009596 10,009,523! 009.461 00,093 
Moon's diameter 

in yojanas 480 315 2.160 
Moon's distance 
in yojanas (mid- 

night reck.) 34,377 | 51,566 | 51,566 | 2,389,000 


Ratio Earth's dia- 
eter in yojanas 1,581 {0,009,163 


र 
guess 
i ' 


009,308 0,009 
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TABLE III 


Sidereal Revolutions of the Apogees 
of the Planets in a Kalpa 


ITT हिम SO मग — —— ———À——— — S 


Apogee of | BrSpSi. According to | Aryabhatiya 
Strva-Siddhanta 
1110001011 See: REN IE P | 4 
Sun 480 387 not given 
Mars 292 204 
Mercury 332 368 
Jupiter 855 900 
Venus 653 535 
Saturn 41 39 


l a eam A NESE ss 


TABLE IV 
Sidereal Revolutions of the Nodes 
of the Planets in a Kalpa 
SS FR त 


(Not given in the Aryabhatiya) 


Ee SENE Sürya-Siddhānta 
. NODE न त त NRO 
REN ae 208 SO RENE WO 
Mars 267 | 214 
Mercury | 521 488 
Jupiter 63 174 
Venus 893 | 903 
Saturn 584 662 


i À 
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TABLE V 
Peripheries of the Epicycles 
of the Planets 
BrSpSi. Sürya-Siddhünta| Aryabhahya 
Planet |,—————————|————————-———————— 
| odd even odd even odd even 

quad. quad. | quad. quad. | quad. quad. 

uu XML MEE NEM NONEM ee NM MR 

(a) Manda epicycles 
Sun 13°40’ 13°40’ 14° 13°30’ 
Moon 31°36’ 31°40’ 32° 31°30’ 
Mars 70° 72° 75° | 63° 81° 
Mercury 38° 28° 30° | 31°30 2230! 
Jupiter 33° 32° 33° | 31°30’ . 36° 
Venus 9° 11° | 11° 12° | 18° 9° 
Saturn 30° 48° 49° | 40°30’ 58°30 
(b) Sighra epicycles 

1 | 2 | 3 4 
' Mars 24340". 232° 235° | 238°30’ 229°30' 
Mercury 132° 132° 133° | 139°30° 130°30’ 
Jupiter 68° 72° 70° | 72° 67°30" 
Venus 263° 258° | 260° 262° | 265°30 25630 
Saturn — 35 | 40° 39° | 40°30" 36° 


1. In the middle of quadrants. it is 237° 
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TABLE VI 


Mean Diameters of the Planets 


Planet हरुमा राणा Modem BrSpSi. Sürya-Sid- | Aryabhahya| Modern 
dhanta 
1 | 2 | 3 | 4 | 5 
Sun 32 31° 32/24" 33’ approx. | 32'236" 
Moon 32'l'approx. 32’ 31'30" 31'8" 
Mars 4'46" 2' 1'17' 9/36" 
Mercury 614” 3 28 6'68” 
Jupiter 7227 330 | 3112” 3114.72" 
Venus X 4 624” 16.8" 
Saturn 5 24" 230" 136” 249,5" 
TABLE VI 
Inclination of the Orbits of 
the Planets to the Ecliptic 
Planet BrSpSi. | SuryarSid- |Aryabhatiya g Modern 
dhànta an.00,195°) 
1 f- 2 | 3 | 4 | 5 
Moon 4°30 4°30" 4°30 5*8'40* 
Mars 1°50’ 1730! 1°30’ 15170" 
Mercury 2°32" 2° 2° 7014 
Jupiter 1^16' 1? 1? 11821" 
Venus 2716 । 2 a 2°23'30" 
Saturn 2 10' 2 2 2°29'25* 


SSIS RR 
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A$vini 
Bharani 
Krttika 
Rohini 
Mrgasira 
Ardra 
Punarvasü 
Pusya 
Aélesa 
Magha 
P-Phalguni 
U-Phalguni 
Hasta 
Citra 
Svati 
Visakha 
Anuradha 
Jyestha 
Mala 
P-Asadha 


20° 
37°28' 
49°28" 


TABLE VII 


Longitudes of the Junction Stars 
according to Different Authorities 


37°30’ 
49°30’ 
63° 
67°20’ 
93° 
106° 
109° 
129° 
144° 
155° 
170° 
180° 


8° g 
26°30° | 20° 
36 |36 
50° | 497 
62° 62° 
70 | | 70 
92° | १92° 
105° | 105° 
114 | 114° 

' | 128*30' | 128° 
141° | 139720 
154° 
1723 | 173 
185° | 18420 
197 | 197° 

212” | 212 
222° | 222° 
228° | 228° 

| 241°30 | 241° 

| 25430" | 254° 
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i DL. 0 8. d 42 4 5. d 
U-Asadha | 260 2060 |267 | 266/30 | 267'20' 
Sravana 278° | 280 | 285 284 30' | 284 10' 
Dhanistha | 290 290° | 296° | 29530! ¦ 296°20' 

| 
Satabhisak | 3200 | 320 — |307 |307 | 31920 
P-Bhadra. | 326 306  |308 | 38° 327 

U-Bhadra |. 397 337° |345  |34» | 33520 

Revati 0१ — .| 35959 | 360° | 360° । 359° 
TABLE IX 


Celestial Latitudes of 
the Junction-Stars 


Polar latitude given in Latitude given in 
Junction je Peace sc eee ee 
star of Bree Sasi. Sifi | MBh. LBh  SiDVr. 
WE. है 
1 | 2 | 3. | 4 | 5 1 6 | 7 


Aégvini ION |10N |10°N | ION (ION |10N 
Bharani IAN (ISN | 12N |12N | 120 | 12°N 
Krttika PILIN | 5N 430N | SN 5N FN 
Rohim 4835 | 55 | 4308 159 159 358 
Mrgaśirī 10°S 10°S 10°S 105 1105 105 
Ards | |9S 199 199 |s 9 1975 
Punarvasu | ÓN | ON JEN ON JEN JEN 


Pusya 0 0 0 0 Q 0 
ASlesa 7S 7S 7S 7S 7S 7S 
Magha 0 0 0 0 0 0 


P-Phalguni 12N |12N विक्का |12N । 1209 | टश 
U-Phalguni!13°N |13N |19N |19N !19N | 13°N 
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1 2 3. 
Hasta 11°S 11°S 
Citra 45'S | 2S 
Svati SIN | 37 N 
Visakha 123'S | 130७ 
Anuradha | 1°44’S | 35. 
Jyestha 3°30'S | 4S 
Mula 830'S | VS 
P-Asadha | 5°20’S | 5'30'S 
U-Asadha | 5°S 5S 
Sravana SON ION 
Dhanistha | 36 N 36° N 
Satabhisak | 18'S | 30'S 
P-Bhadra 24 N | 2409 
U-Bhadra | 26°N | 26°N 


Revati 


0 


0 
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backing to the west) in one day. It is sufficient to postulate the 
existence of only one Sun, one Moon and twenty-seven naksatras 
to explain the astronomical phenomena.’ 


3. Brahmagupta differs from Aryabhata I in the length of 
the four yugas. Arvabhata regards all the four yugas of equal 
lengths, i. e. 1,080,000 years; the caturyuga being of 4,320,000 
years. Brahmagupta regards Kaliyuga to be of 432,000 years, 
Dvapara to be twice of it. Treta to be thrice of it and Krtayuga 
of four times of the length of the Kaliyusa. Both have the 
caturyuga of the same length.” 


4. Aryabhata was not clear with respect tothe number of 
civil days (s@vana dina) in a yuga ;in one of his treatises he 
gives this number to be 1,577,917.800 and in the other 1,577917, 
500 with a difference of 300 days. though in both the treatises, Arya- 
bhata I regards the number of solar years to be 4,320,000 in a 
Caturyuga or Mahayuga. Why is this difference ? asks 
Brabmagupta. 


5. Aryabhata regards mandocca (the apogee) and pate 
(the ascending node of the orbit on the ecliptic) as constant or 
stationary; then how could he propound a sphufa-yuga or the 
concept of true yuga with the concurrence of year, month and 
day on the Caitra Sukla Pratipada (the first day of bright half 
of the month Caitra) at the same time as indicated by Aryabhata 
in his Laghvàryabhatwa Tantra.१ 


Aryabhata was not clear in respect to the variance in the 
pata. In the Arydsta-Sata (in the Aryabhativa which has 108 
Arya verses), Aryabhata states that the pita of all the planets 


1. मालिचतुर्पन्चाशद्दो द्वावकें-दवो जिनोक्त' यत्‌ | 


भवमत्स्यस्यावत्तां भवति यतोडन्हा ततस्तदसत्‌ N BrSpSi. X1. 3 
2. आयेमोवगपादास्त्रीन्‌ यातानाइ कलिय गादौ यत्‌ | 

तस्यकृतान्तयंस्मात्‌ स्वयुगाधन्तो न तत्‌ तस्मात्‌ N —BrSpSi. XI. 4 
3. युगरविमगशाः ख्युभिति mpi. तत्‌ तयोयु गं स्पष्टम्‌ ! | 

त्रिशती ख्युदयानां तदन्तरं देतुना केन N — BrSpSi. XI. 5 


4. युमवषांदोन्‌ वदताचेत्रसितादेः समं प्रवृत्तान्‌ यत्‌ | | 
SEX यत epe तत्‌ स्वेयॉन्मन्दपातानाम्‌ ॥ —BrSpSi. XI. 6 
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show variance of movement, but in the Da$agitika (a chapter of 
ten Arya verses), he states that with the exception of the pata ot 
the Moon, the pata’s of all other planets are stationary or cons- 
tant. Brahmagupta points out this anomaly in the concept of 
Aryabhata.! 


6. Brahmagupta points out a self-contradiction in Arya- 
bhata. At one place he says that the Moon covers the Sun during 
the solar eclipse and similarly the shadow of the Earth covers 
the Moon during thelunar eclipse (and he does not mention 
Rabu) in this connection (Aryabhativa, Gola. 37). At the same 
time it is said that Aryabhata was familar with the movement of 
"eight" planets, and thus postulating the presence of Rahu: in fact, 
the patas of planets are responsible for their eclipse, and the 
eighth planet Rahu is not present. 


7. Aryabhata gives measures to Manus. Yugas and Kalpas 
different from what have been given in the recognised Smrtis? 

8. Aryabhata regards Guruvàra or Thursday to be the first 
day of the Kalpa. and not Sunday, which is wrong according to 
Brahmagupta.* 


9. Brahmagupta unnecessarily criticises Aryabhata in 
respect to the order of days. The motion of the planets decreases. 
in the following order : Moon, Budha (Mercury), Sukra (Venus), 
Sun, Kuja (Mars), Guru (Jupiter) and Sani (Saturn). Aryabhata 
in one of his verses states that starting from the Sun and pro- 
ceeding in the increasing order every fourth is the dinapati or the 
"lord of the day" CAryabhatwa, Kala. 16) ; this gives the order: 
Sun, Moon. Mars, Mercury, Venus and Saturn and hence the 
order of days as Ravivdra (Sunday); Candravdra (Monday.) 


1. आय्योष्टशाते पाता भ्रमन्ति दशगीतिके स्थिराः पाताः | 


BUTS पातमपमणडले भ्रमन्ति स्थिरा नातः ॥ —BrSpSi. XI. 8 
2. आयभटो जानाति अद्यमष्टगतिं यदुक्तवॉस्तदसत | 

राइकतं न ea तत्पातो नाष्टमो राहु: ॥ —BrSpSi. X1. 9 
3. समामनुयगकल्षाः कल्पादिगतं कृतादियातं च | 

स्मृत्युक्त रायेभटो नातो जानाति मध्यगतिम्‌ || —BrSpSi. XI. 10 


4. ओङ्कारो दिनबारो रुरुरोदरिकोऽस्य भवति कल्पादो | 
न भवत्यकों यस्मादोड्रारो विस्तरस्तस्मात्‌ ॥ —BrSpSi. XI. 11 
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Mangalavara (Tuesday), (Budhavara) (Wednesday), Guruvdra 
(Thursday) Sukravara (Friday) and Sanivara (Saturday). Thus 
Aryabhata gives the same order of days as other authorities and 
there is no reason why he should be criticised. 


Certainly what is Sunday for Lanka, may not be Sunday 
at the same time for Siddhapura; and Aryabhata should have 
emphasised that the day (Monday, Tuesday etc.) is not cons- 
tant for all the places} | 


10. Brahmagupta expresses surprise why Áryabhata, in two 
of his treatises propounds two different systems of reckoning one 
from the Sunrise in Lanka and the other from the Midnight in 
Lanka. This causes a difference of one-fourth of the daily- 
motion in the two reckonings of the motion of planets. 


11. Brahmagupta criticises Aryabhata on the point of dia- 
meter of the Earth. In the Guitikapada, 5 and 6, Aryabhata 
states that one yojana=8,000 X purusa, and1 puruga=4 hasta. 
thus 1 yoiana —32,000 purusas, and the diameter of the Earth is 
1050 yojanas. Brahmagupta further says that an error in the 
diameter of the Earth would cause an error in de$antara or 
longitude and thus also in the true jithi and consequently in the 

, calculation of eclipses also.* 


12. Aryabhata has rightly stated that the Earth is in 
motion and the Bhagayas are stationary. Brahmagupta’s objec- 
tion is that if the Earth is in motion, birds would not be able to 
return to their nests, and if the Earth's motion is upside-down 


1l. सूय्यादयश्चतुथो दिनवारा यदुवाच तदसदायेसट; | | 
लक्कोदयो यतो ऽके स्यास्तमयं ग्राह सिद्धपुरे ii — BrSpSi. XI. 12 
2. अधिकेः शतेश्चतुर्थिवंषेसहस्रेश्चतुर्दशभिरेकः | 
युगपार दिनवारान्तर मौदयिकार्थ रानिकयोः ॥। — BrSpSi. XI. 13. 
3. औंदयिकादिनमुक्रे स्तुर्याशे नाथे रात्रिको भवत्यूनः | 
कतर्‌ स्फुटं न निश्चितमनयो: स्फुटमेकमपि नातः ॥ — BrSpSi. XI. 14 
4. घोडरायक्यिजनरिधि' अतिसूव्यासं पुलावदता | 
SRR र या'फेतमनिश्चयस्तनि कृतकन्यात्‌ Hi 
मून्यासस्याहानाद्‌ व्यर्थ देशान्तरं तदङ्ञानात्‌ | 
ION तिविनाशाद्‌ अदखयोनोशः || — BrSpSi. XI. 15-16 
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then the roof and hills would come down, which is contrary 
to our observation! Obviously Brahmagupta is not ‘ustified in 
his criticism. 

13. Brahmagupta points out to the differences in his calcu- 
lations and the calculations of Aryabhata in the peripheries of 
the manda and sighra epicycles of planets in the odd and even 
quadrants. (This difference we have shown in Table V, p. 313): 


14. Aryabhata I and Bhaskara I have both given a rule for 
the determination of the drkksepajyas of the Sun and the 
Moon : 


Take the product of the Sun's or Moon's own madhya- 
jya and udayajya, then divide the product by the 
radius and then take the square of the quotient. Sub- 
tract that from the square of the own madhyaiya: 
the square-root of that difference is known as the Sun's 
or Moon's drbbsepajya? 


The Sun's drbbsepajyü is the Rsine of the zenith distance 
of that point of the ecliptic which is at the shortest distance from 
the zenith (this point is called nonagesimal or the central ecliptic 
point). The Moon's drkksepajya is tbe Rsine of the zenith 
distance of that point of the Moon's orbit which is at the short- 
est distance from the zenith. The rule given above is only 
approximate and has been criticised by Brahmagupta.* 


15. In the Aryabhafiya, there is a rule in the Golapada for 
finding the Rsine of the agra of the true Sun; and also for the 


1. प्राणेनेति कलां भूयेदि तहि कुतो बजेत्‌ कमध्वानम्‌ | 
आवत्तनमुव्याश्चेन्न पतम्ति समुच्छ्याः कस्मात्‌ || —BrSpSi. X1. 17 
2. भरोदयिको यः परिविर्विषमेऽन्योमेऽन्यः समे भुजस्य गुण: | 
` तदसदिषमान्तफजं यतो न युग्मादि फलतुल्यम्‌ 1 
विषमेऽन्योऽन्यो युग्मे परिधिगु णकः क्रमोत्कमज्यानाम्‌ | 


चक्राथे फलनाशो न भवति यस्मादसत्‌ तदपि | —BrSpSi. XI. 18-19 
3. स्वमध्यज्योदयाभ्यासं विष्कम्भारधाप्तवगितम्‌ ॥ 

मध्यज्यावर्गतो5पास्य स्वदृक्‌ चेपं पदं विदुः di —Mbh. V. 13 
4. वित्रिभलरने canted तदपमण्डलयुतो ज्या | 


मध्याक्देपज्या नायभरोक्का$नया तुल्या || 
हक्देपज्याऽतोऽसत्‌ तन्ना शादवनतेनोशः | 
अवनतिनाशात्‌ आसस्योनाधिकता Tees । | —BrSpSi. XI. 29-30 
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Rsine of the Sun’s prime vertical altitude. Bhaskara also gives 

the rulein his Mahabhaskariya : a 
Multiply the Rsine of the (Sun's) greatest declination 
by the Rsine of the Sun's true (Gayana) longitude; 
then divide (the product) by the Rsine of the colati- 
tude, the resultis (the Rsine of) the agra of the true 
Sun. When that (agra) is less than the latitude and’ 
when the Sun is also in the northern hemisphere, 
multiply (the Rsine of the Sun’s agra) by (the Rsine 
of) the colatitude; the result is the Rsine of the Sun’s 
prime vertical altitude 


The condition laid down in the rule that the “Sun’s agra 
should be less than the latitude" is incorrect. The error was 
originally comitted by Aryabhata and Bhaskara followed it. 
This error was noticed by Brahmagupta*. Bhaskara I, however, 
corrected the error in the Laghu-Bhasbarwa. There he gives the 
correct conditions. Itis not the agra that should be less than 
the latitude. it is the Sun's declination (or rather the Rsine of 
the Sun's northern declination as we have in the Laghu- 
Bhaskariya), which should be less than the latitude (or rather 
the Rsine of the latitude). This condition is necessary for the 
existence of the prime vertical shadow of the gnomon. 


It may be pointed out that the commentators of Aryabhata'l 
have interpreted the rule given by Aryabhata I as conveying 
the correct meaning; they say that Aryabhata also meant 
declination when he used the term agra. 


1. परमापक्रमजीवामिष्टय्यार्थाहतां ततो विभजेत्‌ | 

ज्यालम्बकेन लब्धाकांग्रा पूर्वापरे क्षितिजे || 

सा विपुवज्ज्योना चेद्‌ विघुवदुदग्लम्वकेन संगुखिता | | 

विषुवज्ज्यया विभक्ता लब्धः पूर्वापरे शंकुः || — Arya. V. 30-31 
2. स्फुटरविभुजनिष्नां यां परां ऋतिजीवां | 

इरतु समवलम्बज्या कलापेन भूयः || 

स्फुट दिवस कराया सा यदाऽचाराहीना | 

रविरपि यदिगोले चोत्तरे लम्बकष्नाम्‌ || 

अघज्यया हरेद्‌ भूयः शंकुः स्यात्‌ सममण्डले | 

तुद्‌ कमे न्यात ऋत्योयेद्‌ विश्लेष तत्पदं प्रभा ॥ — MBL. 11. 37-38 


3. उच्स्योलेञ्माया निषुकज््यातो यदुक्तमूनायाम्‌ | डी + 
Sa ऋषएन्तिव्वायां यृतो भवति | E —BrSpSi. XI. 22 
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Usually by agra, we mean the arc of the celestial horizon 
lying between the east point and the point where a heavenly 
body rises; or between the west point and the point where a 
heavenly body sets. Declination is bránti. 


16. Brahmagupta has criticised Aryabhata and his group 
for their expressions for determining lambana (i. e. the difference 
of the parallaxes, in longitude, of the Sun and the Moon), and 
the rule for determining the avanati or nati (i.e. the difference in 
parallaxes, in latitude of the Sun and Moon) 


Lambana is obtained with the help of the five Rsines : ४) 
madhya-jya, Gi) udaya-jyaà, (iii) drk-ksepa-iya, (iv) drg-jyà, and 
(v) drg-gati-jya. 

(i) The madhyajya is the Rsine of the zenith distance of 
meridian ecliptic point: 

madhyajva=Rsin (pi declination of the meridian ecliptic 
point).? 

In this expression $ is the latitude of the place, and by 
R sin is meant R Xsine, R being the radius of the celestial sphere. 


(ii) The udayajya is the Rsine of the arc of the horizon 
intervening between the equator and the ecliptic, and is given 


by: 


_. RAs&nLXRsine 
udayajya- Roe 


where L is the longitude of the horizon ecliptic point in the east. 
ande the obliquity of the ecliptic. 

(iii) The drkksepajya is the R sine of the zenith distance of 
the central ecliptic point’, and is given by: 


1. anata विभक्ता ध्यूनति जोवा चतुयु णा लब्धम्‌ | 
लम्बननाडयः पन्चदशगुरितया चिज्यया भक्ता di 
क्च पज्या मुक्तवन्तराहता लब्धमवनतिर्भवति | 
स्फुयोजनकर्णांभ्याँ भून्या: न च चिना स्पष्टे भ 
आयेमटेनास्मिन्‌ सति लघुनि किमर्थ महत्‌ mud कर्म । 
गणिता हानाज्जाडयं विजानता यदि तवः सुतराम्‌ || — BySpSi- XI. 23-25 
2. The meridian ecliptic point is the point of the ecliptic on the meridian, 


3" The central ecliptic point is the central point of the portion of the eclip- 
tic lying above the horizon, 
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drkksepajyd h 2 
: dayajya X madhyajya ) $ 
-[ (madhyajyay) — | ० क | ] 


where R is the radius of the celestial sphere. 
(iv) The drgjyà is the Rsine of the zenith distance (of the 
Sun) and is given by : 


| tijya X R sin (L—0) ) 7; 
कड Re f drggatijy 2 sin (L— 8) | ] 


where L is the longitude of the horizon ecliptic in the east and 
8 the longitude of the Sun 


(v) The drggatijya is the Rsine of the altitude of the central 
ecliptic point, and is given by 
drggatijya- [ R? — (drkksepajya) | 
* where R is the radius of the celestial sphere. 
In the Mahabhaskarwa!, the expression for the Sun's 
drggatijya is: 
(Sun's drggatijya)? 
—(Sun's drgiyay — (Sun's drkksepajya)? 
and similar is the expression for the the Moon's drggatiya 


Now lambana, which is the difference of the parallaxes 


in longitude, of the Sun and the Moon, is given by the expres- 
sion 


Lambana= Moon's lambana—Sun's lambana. 
Sun’s lambana 
..9un's drggatijya x Earth's semidiameter 
Sun’s true distance in yo‘anas 
Moon’s lambana 


Moon's drggatijya x Earth's semi-diameter 
Moon’s true distance in yojanas 


These lambanas are in terms of minutes of arc etc”. 


1. wem प गुणयोवर्ग विश्लेषजे पदे | 
` हम्यतिज्ये भवेतां ते भास्करामत तेजसः ॥ —MBh. V, 23 

2. SAT व्यास सेद dad संभवम्‌ | 
mU aui लिप्ताच' लम्बनं fee: ॥ 


(Cont. on Page 225) 
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Thus lambana is given by subtracting the Sun’s lambana 
from Moon's lambana. 


This lambana is also expressed in the following way - 
Lambana 
a | Wdrgivay-(drhbbsepaiya P x18 _ 
Moon's true distance 
Vdrgiyay — (drbhbsepajyay V? x 18 
7 Sun’s true distance | 


in minutes. 


Y 20 x (lambana calculated in minutes) is the 


lambana in ghatis, where d denotes the difference 
between the daily motions of the Sun and the 
Moon. 


Aryabhata I has given his description of the determination 
of lambana and avanati in the Golapada 33, 34 of the 
Aryabhatiya!l, and Bhaskara has followed his rules in the 
Mahabhaskariya®*. Brahmagupta criticises them in his Brahma- 
sphutasiddhanta?, 


(vii) We shall now take up nati or avanati (both the terms 
mean the same). Nati is the difference of the parallaxes in 
latitude. of the Sun and the Moon and is given by: 
€: drbb:sepajya X18 = drkksepajvd X 18 

Moon's true dist. Sun's true dist. 


minutes, 


(Cont. from Page 324) 

तद्वि रोषो हतः षष्ट्या सफुटभुक्त्यन्तरोद्घतः | 

घटिकादिरितथेः प्राहणे शुद्धिः च्ञ पोऽपरे मतः ॥ 

दिनार्वकालनिष्पन्मे लम्बनं शोष्यते तिथेः | 

उदगिन्दूदयंज्यायां दीयते तत्र दक्षिणे di 

एवं पुनः पुनः कमं यावत्तदविशिष्यते | 

तिथिवच्चन्द्रतीच्णांशू सन्चथिविव परिडतेः प्र — MBh. V. 24-27 
L मध्यज्योदयजीवासंवर्गे न्यातदलहृते यत्‌ स्यात्‌ i | 

तन्मध्यज्वाकृत्योविशेषमूलं स्वह्क्‌ च्ञ पः || 

eae प कृति विरोषितस्यमूलं mews: suni | 

जितिजे स्व हक्‌ छाया yeas नभोमध्या र | ` — Arya. IV. 33-34 
2. loc. cit, MBA. V. 24-27 
3. loc. cit. BrSpSi. XI. 23-25 
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(viii) Moon's true latitude=Moon’s latitude X nati. 


The present Suryasiddhanta and Brahmagupta both utilise 
the following expressions for lambana and nati which give more 
accurate values: 


Rsin (M-@) X drggati và 


lambana= ~~ {Rein GOO) ghatis 


where M and © denote the longitudes of the meridian ecliptic 
and the Sun respectively. 


i drbhsepaiva X d 
nati= Tsx RR 


where R is the radius of the celestial sphere and d denotes the 
difference between the daily motions of the Sun and the 
Moont. 


Brahmagupta has raised objections to the Aryabhata system 
regarding lambana (XI. 26-28), drkksepa (XI. 30-31) ayanadrk- 
karma (XI. 35), elevation of Moon's horns (frh&gonnati) (XI. 39) 
and similar severalother points. He is so vehemently opposed 
to Aryabhata that finally he declares : 


"It is beyond my capacity to enumerate all the defects 
of Áryabhata. Onlya few have been given here as 
illustration. Intelligent people can easily find out 
others). 


He also says : 


Aryabhata is neither conversant with the Ganita 
(mathematics), nor Kala (time calculations) nor Gola 
(celestial or spherical calculations). Itis difficult to 
enumerate separately the fallacies committed by him 
in the.respectivé chapters of the Ganitapada, Kalabri- 
yapáda and Golapada " 


1. loc, cit, BrSpSi, XI, 23, 
2. आयेभर्दूषसानां संख्या RT न शक्यते यस्मात्‌ | 

तस्मादयसुद्द शो बुद्धिमताऽन्यानि योज्यानि | | —BrSpSi. Xl. 44 
3. व्यनात्येकमपि यतो नायमटे गणितकालगोलानाम्‌ | | 

च अया प्रोक्तानि ततः पृथक्‌ पृथग्‌ दूषखान्येषाम्‌ || | —BrSpSi. XI. 43. 
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Brahmagupta and Sriscna 


In Varahamihiras Pancasiddhantika we have a critical 
review of the five Siddhdntas or five systems of astronomical 
study * Puliga Siddhanta, Romaka Siddhanta, Vasistha Siddhanta, 
Surya Siddhanta and Brahma Siddhanta. Colebrooke in his 
Paper “On the notion of the Hindu Astronomers concerning the 
precession of the equinoxes and motions of the planets", publi- 
shed inthe Asiatic Researches, vol. xii. p. 202-250. Calcutta. 
1816,4 to, reproduced in the Miscellaneous Essays. Vol II. 1872, 
says the following in regards to the authorship of these schools 


of astronomy : | 
All these books are frequently cited in the astrono- 
mical compilations and are occasionally referred to 
their real ot supposed authors. The first is everywhere 
assigned to Puliga, whose name it bears. The Romaka 
Siddhünta is ascribed by the scholiast of Brahmagupta 
and by a commentator of the Sürya Siddhania to 
Srisena. The Vasistha Siddhanta is by the same 
authority given to Visnucandra. Both these authors 
are repeatedly mentioned with censure by Brahma- 
gupta ; and it is acknowledged that they are entitled 
to no particular deference. 
The Bráhmna Siddhànta, which is the basis of Brahma- 
gupta's work, is not anywhere attributed to a known 
author ; but referred to in all quotations of it which 
have fallen under observation. either to the Visnudhar- 
mottara Purana, of which it is considered as forming 
a part. or to Brahma (also called Pitamaha) who is 
introduced into it as the speaker in a dialogue with 
Bhrgu, or itis acknowledged to be the work of some 
unknown person. The true author it may be now 
impracticable to discover, and would be vain to con- 


jecture. | 
The Sarva Siddhanta (if the same which we now pos- 
sess) is in the like manner ascribed to no certain author 
unless in the passage cited by my colleague Mr. Bently 
(Asiatic Researches, vol. vi. p. 572) who ‘says that "in | 
the commentary of the Bhaswati. it is declared. that 
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Varaha was the author of the Surya Siddhanata”, and 
who adds that “Satananda, the author of the Bhasvati 
wasa pupil of Varaha under whose directions, he 
himself acknowledges, he wrote that work”. 


This concluding remark alludes to the following verse 
of the Bhasvati Karana : "Next I will propound 
succinctly. from Mihira’s instruction, (the system) 
equal to the Surya Siddhanta’, (Miscellaneous Essays: 
p. 388-90) (The word ‘Mihira’ has double meaning: it 
might be an abbreviation of Vardhamihira, or it may 
mean sun or Surya). 


Thus on the authority of Colebrooke, Srisena may by re- 
garded as the initiator of the Romaka system. Brahmagupta him- 
self mentions in one of his passages the name of Srisena in connec- 
tion with the Romaka system, and further the conceptions of the 
Romaka system came down as Vasistha system through Visnucan- 
dra,” Latadeva also derived from Srisena the concepts of the mean 
motions of the Sun. the Moon, the Moon's apogee and her node 
and the mean motions of Mars. Mercury’s. Sighra, Jupiter, Venus’ 
figrha and Saturn. I have indicated elsewhere, which is also 
the view of Sankara Balakrsna Diksita, that the original Romaka 
and Pauli$a Siddhantas were introduced to Indians by Latadeva, 
and the latter Romaka Siddhanta by Srisena (Original Romaka 
Siddhanta was prevalent before Saka 427 and this is the one 
which is mentioned by Varahamihira who makes no reference to 
Srisena and Visnucandra in the Pancasidhantiba, and the latter 
Romaka Siddhanta wasintroduced by Srisena asis indicated by 
Brahmagupta. Thus we have two Vasistha Siddhantas and two 
Romaka Siddhantas) My personal view is that Latadeva. 
Srisena and possibly Visnucandra also, were naturalised Greeks 
settled in India and they had adopted themselve to Indian life. 
They were conversant in Greek and Indian Astronomy both and 
had contributed substantially to Indian astronomy. Brahmagupta 
was opposed to any of these f oreign influences dominating Indian 


1. अथ प्रकरे मिहिरोपदेशात aera समं समासात्‌ ॥ 


2. श्रीषेखेन . शुद्दीला स्ठोन्क्वरोमकः कृत: कन्या | 


—Bhüsvati Karana 


—BrSpSi. XI. 50 
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systems, and he very much resented such interferences in pure 
academic life of this country. He was opposed to Aryabhata 
for a different reason. Aryabhata was universally regarded as 
an authority in this country, and the conservativism was so deep 
that even where it could be shown by direct observation or 
on valid theoretical grounds, that a particular concept was 
erroneous or less accurate, people still chose to adhere to it, 
since they had the backing of Aryabhata’s authority. Brahma- 
gupta was against this nonscientific attitude. Needless to say, 
Brahmagupta was not always fair to Aryabhata in his criticism ; 
he overdid in enumerating the shortcomings of Aryabhata’'s 
system. as if he was personally jealous of his wide popularity. 


Brahmagupta’s feelings against Latadeva, Srisena, Visnu- 
candra and others would be seen from the following passage in 
the Brahmasphutasiddhànta : . 


From the fact that Srisena, Visnucandra, Pradyumna 
Aryabhata, Lata, and Siha contradict one another 
regarding eclipses and similar topics, their ignorance, 
is proved daily. The criticisms which 1 have passed 
on Aryabhata are, with the requisite modifications, to 
be applied to the doctrines of each of these teachers as 
well. Iwill, however. make some further critical re- 
marks on Srisena and others. 


Srisena took from Lata the rules concerning the mean 
motions of the Sun, and the Moon, the Moo1's apogee 
and her node, and the mean motions of Mars, Mercu- 
ry's Sighra, Jupiter, Venus’s Sighra, and Saturn; he 
took elapsed years and the revolutions of yuga (yuga- 
yata-varsa-bhagana) from Vasistha and the Padakarana 
of Vijayanandi; further took from Aryabhata the rules 
concerning the apogee. epicycycles and nodes, and 
those referring to the true motions of the planets and 
thus the Romaka Siddhanta which was (or is) a heap 
of jewels (as it were) has by Srisena, been made into 
a patched rag (as it were}. 


1. श्रीषेणविषुणुचन्दर प्रथ्‌ म्वार्यमटलाटसिंदानाम्‌ | 
अइणादिक्सिँवादात्‌ प्रतिदिवं द्विगुणमज्त्वस्‌ | [Cont. on. Page 330] 
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Brahmagupta very emphatically says about his system that 
so long as people would be finding concordance between the 
observed and theoretical results (drgganitaikyam) in respect of 
solar and lunar eclipses, his Brahma Siddhanta would be held 
in esteem’, 


In other systems, whatever concordance appears to be bet- 
ween the observation and calculation, of eclipses etc. it is, 


Brahmagupta says, merely accidental or by chance, as the maxim 
of letters bored by an insect in wood or paper’. 


युत्तयाष्ध्यभटेक्षानि अत्येकं दूषणानि योज्यानि | [Cont. from Page 329] 
सीषेणप्रभुतीनां कानि चिदन्यानि वक्ष्यामि ॥ 


TRA सूर्यशशांको मध्याविन्दूच्च चन्द्रपातो च | 
PAS सितशीघ्र शानेश्चरान्‌ मध्यान्‌ ॥| 


युगयातवर्षभगणान्‌ वासिष्ठाद्विजयनन्दि कृतपादात | 
मन्दोच्च परिविपातस्पष्टीकरणायमार्यभटात्‌ ॥ 


श्रषेरेन गृहीत्वा रच्चोच्चयरोमकः कृतः कन्था | 


एतानेव गृहीत्वा वाहिष्ठो विष्णुचन्द ण || —BrSpSi. XII. 46-50 
2. चन्द्ररवि म्रहणेग्दुच्छायादिषु सर्वदा यतो ब्राह्मे | 
RRR भवति स्फुटसिद्धान्तस्ततो बराइमः ॥ —BrSpSi. XI. 61 
3. अनयोने कदाचिदपि महणादिषु भवति दृष्टिगणितेक्यम्‌ | 
यद्भवति तद्‌ घुणाच्षरमतोऽस्पुट'भ्यां किमेताभ्याम्‌ || —BrSpSi. XI, 51. 
आ 


Reference 


Brahmagupta : Tantrapariksadhyava in BrSpSi.. 

KS. Shukla : The Mahabhaskariva and the Laghubhasbaria. 

H.T. Colebrooke : Miscellaneous Essays, Vol. IL, 1872. 

G. Thibaut and Sudhakara Dvivedi: The Paiicasiddhantikd, 
Preface, 1889. ' 


CHAPTER XIII 
Brahmagupta and 
Astronomical Instruments 


The Twenty-second Chapter of the Brahmasphutasiddhanta 
is known asthe Yantradhyüya or a chapter on instruments. 
There is a description of seventeen types of time-reckoning instru- 
ments (Küla-yantra) : 


. Dhanuryantra—Bow instrument. 


2. Turyagolaka yantra— Quadrant (one-fourth sphere) 


14. 


. Cakra yantra- wheel or circle. 


. Yasti yantra—a pole or staff instrument. 


Saüku yantra—Gnomon. 


. Ghatika yantra—a clock or pot instrument. 

. Kapala yantra—Bowl or potsherd instrument. 

. Karttari yantra— Scissor or knife ; cutter. 

. Pitha yantra=Pedastal or seat instrument. 

. Salila yantra—Water-leveller. 

. Brahma or Sana yantra—For describing circles. 

. Avalamba Sutra—Threads with plumbs (Plumb 


lines). 


. Karna or chàya-karna— A set of squares for 


diagonals. 
Chaya or $anku-chayà —Sundial. 


1. सप्तदश कालयन्त्राण्यतो धनुस्तुय गोलकं चक्रस्‌ | 
यष्टिः शांकुधेटिका कपालकं कत्तेरी पीठम्‌ || 
सलिलं अमीघ्वलम्वः कर्यशछाया दिनाथमर्को$वः | 
नतकालहानार्थ तेषां संसाधनान्यष्टौ il —BrSpSi. XXIII, 5-6 
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15. Dinardha yantra— Midday measure instrument. 
16. Arka yantra—Sun-instrument. 


17. Aksa or Palanéa yantra—Small degree measure arc 
instrument. 


Salila yantra is used for levelling; since a liquid such as 
water seeks its own level it can be utilised to know whether a 
surface has been levelled or not! Bhrama or Sana is used for 
drawing circle. Avalambaka or plambline is used for 
adjusting vertical line. Karna is used in connection with angles 
and diagonals. From Salila (no. 10) to the last (no. 17); these 
eight are used for adjustments and are basically important. 

The dhanuryantra is used for nata and  unnata kala 
ghatikas. 

On the paridhi or the circumference of the cabra-yantra 
are indicated the twelve r@fis. ending up to Mina (XXII. 18). 
Brahmagupta has described the yasti yantra and shown how it 
could be used to give time at different parts of the day, and 
from its shadow drgjva and other characteristics can be calculat- 
ed. This instrument can also be used for ascertaining the solar- 
lunar differences, and for fixing up the directions. It can 
be used for determining various heights and altitudes. 


The karitart yantra is of the shape of a pair of scissors with 
two semi-circular blades fastended to a string at the centre ; at 
the centre is fixed a pin or a pole which casts shadows. 


Setting up of the Gnomon 


Here it would be interesting to describe the 
setting of a gnomon, which K.S. Shukla has given in details while 
commenting on the Mahabhgskaria (IV. D: 

After having tested the level of the ground by means 
of water, draw a neat circle with a pair of compasses 
(karkata) (At the centre of that circle, set up a vertical 
gnomon). The gnomon should be large cylindrical 
massive, and tested for its perpendicularity by means 


of four threads with plumbs (avalmbaka) tied to 
them. 


1. सलिलेन समं साध्यं म्रमेख इत्तमक्लम्वकेनोर््वम्‌ | 
तिवक कर्खोनान्ये: कथितेश्च नव प्रकत्यामि || . —BrSpSi XXII. 7. 
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Bhaskara I in his commentary on the Áryabhatwa tells us 
that there was adifference of opinion amongst astronomers in 
his time regarding the shape and size of gnomon (also called style). 
Some astronomers prescribed a gnomon with its one-third in the 
bottom of the shape of a prism on a square base (caturasra), one- 
third in the middle of the shape of a cow's tail (go-pucchahara). 
and one-third at the top of the shape of a spear-head (Sulabaüra) 
and some others prescribed a square prismoidal (samacaturasra)s 
gnomon. The followers of Aryabhata I, he informs us, prescrib- 
ed the use of a broad (prthu), massive (guru). and large (dirgha 
cylindrical gnomon, made of excellent timber and free from any 
hole, a scar or knot on its body. In the above stanza. Bhaskara I 
prescribes this last kind of gnomon: the other two kinds he 
proves in the commentary to be defective and so he reiects them. 


For getting the shadow'end easily and correctly the cylindri- 
cal gnomon was surmounted by a fine cylindricaliron or wooden 
nail fixed vertically at the centre of the upper end. The nail 
was taken to be longer than the radius of the gnomon, so that 
its shadow was alwzys seen on the ground. 


Certain writers, Bhaskara I tells us i1 the commentary. 
prescribed a gnomon of half a cubit (—12 angulas) in length 
and having twelve divisions. But according to Bhaskara I 
(although it was the usual custom) there was no such hard and 
fast rule. The gnomon could be of any length and any number 
of divisions. The gnomon should, however, be large enough, so 
that the rings of graduation on the guomoa may be clearly seen 
on the shadow. A broad and massive gnomon was preferred 
because it was unaffected by the wind. 


Brahmagupta describes gnomon which at the bottom 75 
two angulas wide, pointed as a needle. 12 angulas in length, and 
full of holes from the basic circular part to the pointed 
extremity. (BrSpSi. XXII. 39). 

As regards testing the level of the ground, Bhaskara I 
observes : 

When there is no wind, place a jar (full) of water 
upon a tripod on the ground which has been made 
plane by means of eye or thread, and bore a (fne) 
hole (at the bottom of the jar) so that the water may 
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have continuous flow. Where the water falling on 
the ground spreads in a circle there the ground is in 
perfect level ; where the water accumulates after 
departing from the circle of water, it is low ; and where 
the water does not reach, there it is high. (Bhaskara's 
Commentary on the Aryabhatiya. II. 13). 


After the ground was levelled, a prominently distinct circle 
was drawn on the ground as stated in the text (M BRA. III. 1). 
In the time of Sankaranarayana (869 A.D.) there it seems thatall 
lines were drawn on the ground with sandal paste (candana- 
ksodardra). The above circle having been thus drawn and coated 
with sandal paste, another small concentric circle was drawn 
with the radius of the gnomon. The gnomon was then placed 
vertically with the periphery of its base in coincidence with 
that circle. The gnomon was thus set up exactly in the middle of 
the bigger circle. The verticality of the gnomon was tested by 
means of four plumb lines hung on the' four sides of the 
gnomon 


Gnomon Used for Finding the Directions 


The rule in this connection has been described by 
Brahmagupta in BrSpSi. III. 1. The same rule in other .words 
has been described by Bhaskara I in MBh. IIL 2. In the Vasana 
Bhasya, Pythtdaka Svami describes the details of determining 
the directions. The level of the ground is ascertained by means 
of water anda gnomon of12 angulasis set up. Find out two 
points where the shadow of the gnomon enters into and passes 
out of the circle. Bhaskara preseribes drawing outa fish figure 
with these points. The thread line which goes through the 
mouth and tail of the fish figure indicates the north and south 
directions with respect to the gnomon. Brahmagupta says that 
if the Sun is on the eastern side then where the shadow-point 
enters circle (in the forenoon) that point would be the west, and 
the point where it emerges out (in the afternoon) is the east. 


As the Sun moves along the ecliptic, its declination 
changes. By the the time the shadow moves between the 
forenoon and afternoon points as given above, the Sun _ traverses 
some distance of the ecliptic and, so, theoretically speaking, its 
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declination gets changed. It follows. therefore, that the East- 
West line in the above determination isnot the true position 
of the actual East-West line. Brahmagupia (628 A.D.) was 
the first Hindu astronomer who prescribed the determination of 
the East-West line with proper allowance for the change in tie 
Sun's declination. (Shukla) The details of the method intended 
by him have been supplied by his commentator Prthudaka 
Svami (860 A. D.). 


Bhaskara and Brahmagupta both give another 
method of determining directions : (BrSpSi. शा. 2; 
MBA. TIT. 3): With the three points (at the ends of the three 
shadows of the gnomon) corresponding to (any three) different 
times (in the day), draw two fish-figures (each with two of the 
three points) in accordance with the usual method. From the 
point of intersection of the lines passing through the mouth and 
tail (of the two fish-figures), determine the north and south 
directions. (MBh, IL 3). 


Brahmagupta in his rule is more precise : 


The point where the lines passing through the two 
fish-figures which are drawn by means of three shadow 
ends (of the gnomon), intersect each other is for places 
in the northern hemisphere, the south direction (if 
the midday shadow falls to the north of the foot of the 
gnomon). If the midday shadow falls towards the 
south of the foot of the gnomon. it is the north 
direction. (BrSpSi. 111. 2). 


Thisruleis obviously based on the assumption that the 
the locus of the end of the shadow of the gnomon is a circle. 
In tact the locus for places whose latitude is less than (90° — the 
obliquity of the ecliptic), this locus 1s a hyperbola. 


Brahmagupta has made numerous uses of gnomon. He 
and Bhaskara. for example, both give the rules for finding the 
latitude and colatiude and the zenith distance and altitude of 
the Sun by finding out the length of the shadow and the length 
of the gnomon (BrSpSi. III. 10; MBh. III. 5); also rule for 
the determination of the latitude with the help of the Sun's 
meridian zenith distance and declination (BrSpSi. 111. 13; MBA. 
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HI. 17) ; also rule for finding the Sun's altitude (BrSpSi, IIT. 27 ; 
MBh. UI. 24) (The Sun's altitude for the night has been called 
by Brahmagupta as patala-éanku, BrSpSi. XV. 9). 


Golayantra or Armillary Sphere 


The first mention of the Golayantra or the armillary sphere 
isin the Arvabhatiya (Golapada. 22)! which wasa uniformly 
round circle made of wood or of bamboo and which 
was of uniform weight or density alround. It was levelled with 
mercury, oil or water. A Salaka or pin (or rod) was fixed in it 
in the south-north direction. Its description from the com- 
mentary Bhajadipika of Paramadi$vara is given here : 


A.sphere of wood. uniformly round on all sides and 
with uniform density, and also light is made to revolve 
round an iron axis fixed north-south without friction 
{oil may be introduced to avoid friction). To the 
backside of the sphere is fixed a nalaba full of water 
which has the length equal to the circumference of the 
sphere: and which has a hole at the bottom. 


Now a thread, connected to the hook of the wooden 
ball (on the top side) passing over another small 
ball (in the same axis of the wooden ball) is attached 
tothe mercury Jobe by its other end. The mercury 
lobe is placed on the level of water and water is allo- 
wed to flow through the bottom hole and with water 
mercury lobe also goes down. The time in which the 
above hook of ball comes to bottom (180^) is noted. 
The experiment is repeated with oil. The use of this 
mechanism is to revolve the ball by water or oil 


1. काष्ठमयं समबृत्त' समन्ततस्सम गुरु लघ' गोलम्‌ | 
पारतं तेलनलेस्तं भ्रमयेत्स्वधिया च कालसमम्‌ ॥ Arya. IV. 22 


काम्यं वंशादि काष्ठेन निमितं समवत्तं सर्वतोवत्तं समन्ततस्सम शुरु सर्वावयवेषु समं qud 
यथा सवति तथा कतं | लघुमगुर एवं भूतं गोलं कृत्वा पारतादिभिसतं स्वधिया च कालसमं भ्रमयेत्‌ | 
| भूमिष्ठ दक्षियोत्तरस्तम्मयोरुपःर गोलग्रोतायश्शलाकाया अग्रो स्थापयेत्‌ | गोलदक्षिणोत्तरा- 
च्छिद्र च तलेन सिन्चेत्‌ यथा निस्संक्गो गोलो अमति | गोलस्यापरतो गोलपरिथिसं मित Bet साधशिछिद्र 
जलपूर्ख नलक निदध्यात्‌ ततो योलस्यापरस्वस्तिक कीलकं निधाय तस्मिनूसूत्रस्येक सय बदध्वादो 
बन्मस्ङलपृष्ठेन प्राङसुसँ नीत्वा तदयबद्ध' पारतपूणमलाडु TAT नलके निदध्यात्‌ ततो नलकस्याथ _ 

| [Cont. on Page 337] 
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In the Arabic epitome of the Almagest entitled Tahriru’l 
mejesti. the armillary sphere. Za ul halb, is thus described : 


lwo equalcircles are placed at right angles the one 
representing the ecliptic, the other the solstitial colure. 
Two pins pass throught the poles of the ecliptic and 
two other pins are placed on the poles of the equator. 
On the first two pins are suspended a couple of circles 
moving, the one within, the other without, the 
first mentioned circles. and representing two seconda- 
ries of the ecliptic. On the two other pins a circle 
is placed, which encompasses the whole instrument, 
and within which the different circles turn; it repre- 
sents the meridian. Within the inner secondary of 
the ecliptic, a circle is fitted to it, in the same plane 
and turning in it. This is adapted to measure latitudes. 
To this internal circle two apertures or sights opposite 
to cach other. and without its plane are adapted like 
the sights of an instrument for altitudes. The armil- 
lary sphere is complete when consisting of these six 
circles. The ecliptic and secondaries are to be gra- 
duated as minutely as may be practicable. It is best 
to place both secondaries as by some directed, within 
the ecliptic (instead of placing oneof them without it) 
that the complete revolution. of the outer secondary 
may not be obstructed by the pins at the poles of the 
equator. The meridian likewise should be doubled, 
or made to consist of two circles; the external one gra- 
duated and the internal one moving within it. Thus the 
pole may be adjusted at its proper elevation above the 
horizon of any place. The instrument so constructed 
consists of seven circles. 


It is remarked that when thecircle representing the 
meridian, is placed in the plane of the true meridian, so 


ex fied क्यात्‌ तेन जलं निस्त्रवति। नलकस्य जजमथो गच्छति । तद्वशाच्च ततस्थमलाच 
पारतपृत्यौं गुरुत्वज्जलेन सहाधो गच्छद गोलं प्रत्यत्ड्‌ सुखमाकषति | एवं त्रिंशद्‌ Teasing यथा 
जलं भवति गोलस्य चार्ष मति तथा स्वबुद्धया जलनिस्रावो योज्यः । इति । 

असृतस्रावयोगेन कालञ्रमख साधनम्‌ | 

गुणबीञ्समाङष्ट गोलयंत्र' कल्पयेत्‌ || SaSi. XIII, 16-17 
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that it cuts the plane of the horizon at right angles 
and one of the poles of the equator is elevated above 
the horizon conformably with the latitude of the 
place; then the motions of all the circles round the 
poles represent the motions of the universe. 


After rectifying the meridian. if it be wished to 
observe the Sun and Moon together, the outer secon- 
dary of the ecliptic must be made to intersect the 
ecliptic at the Sun's place for that time: and the 
solstitial colure must be moved until the place of 
intersection be opposite to the Sun. Both circles are 
thus adjusted to their true places; or if any object but 
the Sun. be observed, the colure is turned until the 
object be seen in its proper place, on that secondary 
referred to the ecliptic: the circle representing the 
ecliptic being at thesame time in the plane of the 
true ecliptic and in its proper situation.’ Afterwards, 
the inner secondary is turned towards the Moon (or to 
any star intended to be observed), and the smaller 
circle within it, bearing the two sights is turned, until 
the Moon, (or to any star intended to be observed), 
and the smaller circle within it, bearing the two sights, 
is turned, until the Moon be seen in the line of the 
apertures. The intersection of the secondary circle and 
ecliptic is the place of the Moon in longitude: and the 
arc of the secondary, between the aperture and the 
ecliptic, is the latitude of the Moon on either side 


(North or South). (From Colebrooke’s Miscellaneous 
Essays). 


Tbe same instrument, as described by Montucla from the 


text of Ptolemy (1. 3. c. 2) consists of six circles: first a large 
circle representing the meridian; next four circles united toge- 
ther, representing the equator, ecliptic and two colures and 
turning within the first circle on the poles of the equator, lastly 
a circle turning on the poles of the ecliptic. furnished with sights 


and nearly touching, on its concave side, the circumference of 
the ecliptic | 


The armillary sphere described by the Arabian epitomiser, 


differs, therefore; from Ptolemy's in omitting the equator and 
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equinoctial colure, and adding an inner secondary of the ecliptic, 
which as well asthe meridian, is doubled. 

According to Lalande, the astrolobe of Ptolemy, from which 
Tycho Brahe derived his equatorial armillary, consisted only of 
four circles: two placed at right angles to represent the ecliptic 
and solstitial colure; a third turning on the poles of the ecliptic 
and serving to mark longitudes; and a fourth, within the other 
three, furnished with sights to observe celestial objects and 
measure their latitudes and longitudes. 


Whether the ancient Greeks had any more complicated 
instrument formed on similar principles and applicable to astro- 
nomical olservations, is perhaps uncertain. We have no detailed 
description of the instrument which Archimedes is said to have 
devised to represent the phenomena and motions of the heavenly 
bodies; nor any sufficient hint of its constructicn, nor does 
Cicero’s account of the sphere exhibited by Posidonius suggest a 
distinct notion of its structure. 


Among the Arabs, no addition is at present known to have 
been made to the armillary sphere; between the period when the 
Almagest was trauslated and the time of Alhazen., who wrote a 
treatise of optics in which a more complicated instrument than 
that of Ptolemy, is described; Alhazen’s armillary sphere is stated 
to have been the prototype of Tycho Brahe’s; but neither the 
original treatise, nor the Latin translation of it, are procurable 
and one is therefore unable to ascertain whether the sphere, 
mentioned by the Arabian author. resembled that described by 
Indian astronomers. At all events, says Colebrooke, he is more 
modern than the oldest of the Hindu writers. 


Here we give the literal translation of the passage on armi- 
lary sphere or Golayantra occurring in the Surya-Siddhanta : 

Let the astronomer frame the surprising structure of 
the terrestitialand celestial spheres. 
Having caused a wcoden globe to be made (of such 
size) as he pleases; to represent the Earth: witha 
staff tor the axis passing through the centre, and 
exceeding the glole at both ends; let him place the 
supporting hooks: as also the equinoctial circle. 
Three circles must be prepared, (divided for signs and 
degrees). the radius of which must agree with the 
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respective diurnal circles, in proportion to the equino- 
ctial: the three circles should be placed for the Ram 
(Mesa) and following signs. respectively, at the proper 
declination in degrees N. or S. ; the same answer 
contrariwise for the Crab (Karkata) and other signs. 
In like manner three circles are placed in the southern 
hemisphere, for the Balance (Tula) and the rest, and 
contrariwise for Capricorn (Mrg2) and remaining 
signs. Circles are similarly placed on both hoops for 
the asterisms in both hemispheres, as also for Abhijit 
and for the Seven Rsis, Agastya, Brahmahrdaya and 
other stars. 


In the middle of all these circles is placed the equinoctial. 


Attheintersection of that and supporting hoops the 
distant from each other half the signs, the two equino- 
res should be determined; and the two solstices at the 
degrees of obliquity from the equinoctial and the 
the places of the Ram (Mesa) and the rest. in the 
order of the signs should be adjusted by the strings of 
the curve. Another circle thus passing from equinox 
to equinox, is named the ecliptic; and by this path, the 
Sun illuminating worlds, for ever travels. The Moon 
and other planets are seen deviating from their nodes 
in the ecliptic to the extent of their respective greatest 
latitudes (within the zodiac). 


1. भूलोकस्य रचनां कुर्यादाश्चर्यकारिणीम्‌ | 


अभीष्ट पृथिवीयोज्ञं कार यत्वा तु दारवम्‌ ॥ 
दण्ड तन्मध्ययं मेरोरुभयन्त्र विनिर्गतम्‌ | 
आधारकल्याद्वितयं कक्त्यां aga तथा || 
भगयांयुले: कार्या दलितास्तिस्न एव ताः | 
स्वाह रात्रावँकर्शेश्च तत्ममाणानुपाततः ॥ 
करान्तिविचे पमागेश्च दलिता दक्षिणोत्तरा 
स्वस्स्वरपक्रमेः कार्या मेषाद नामपक्रमात [| 
क्या: ्रकल्पयेत्ताश्त्र कक्योदीनां विपर्यृयात | 
तद्वतित्ररतुलारीनां सृगादीनां विलोमतः || 
याम्यगोलाश्रिताः कुर्यात्‌ Sar | 
याम्योदग्माग संस्थानां सानामभिजितस्तथा ॥ 
सम्तर्षासायगस्त्यस्य अइमादीनां प्रकल्पयेत | 
मध्ये AFRA कच्या सर्वासामेव संस्थिता 


[Cont. on page 3411 
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The author of the Surya-Siddhàünta then proceeds to notice 
the relation of the great circles before mentioned to the horizon, 
and observes that whatever place be assumed for the apex of 
the sphere, the middle of the heaven for that place is its horizon. 
He concludes by showing, that the instrument may be made to 
revolve with regularity, by means of a current of water; and 
hints, that the appearance of spontaneous motion may be given, 
by a concealed mechanism, for which quicksilver is to be 
employed. There isa hint of secrecy also in one of the lines, 
and it has, therefore, been stated that the construction and the 
mechanism of working should be learnt under the guidance of a 
teccher. 


How to Observe Places of Stars 


Details are not available in this connection. The SZrya- 
Siddhanta only hints ‘that the astronomer should frame a sphere 
and examine the apparent longitude and latitude (sphutavib sepa 
and sphutadhruvaka)’. The commentators, however, describe 
the manner of making the observation. They direct a spherical 
instrument (Golayantra) to be constructed as described above. 
This instrument is very much similar to the armillary sphere. 
An additional circle graduated for degrees aad minutes. is direct- 
ed to be suspended on the pins of the axis as pivots. It isnamed as 
Vedhavalaya or intersecting circle, and appears to be a circle of 
declination. After noticing this addition to the instrument, 
the instructions proceed ‘to the rectifying of the Golavantra or 
armillary sphere which is said to be placed, so that the axis shall 
point to the pole: and the horizon be true by a water level. 


The instrument being thus placed, the observer is instructed 
to look at the star Revati through a sight firted to an orifice at 
the centre of the sphere; and having found the star, to adjust by 
it the end of the sign Pisces on the ecliptic. The observer is 
then to look through the sight, at the yoga star of Asvini, or at 


तदाधारयुतेः भार्घमयने विघुवद्वये | 
अयनादयने चेव क्या तिर्यकवथाध्परा |i 


RRAS तया सूर्यः सदा सदापयेति भासयन्‌ | 
चन्द्रायाश्च स्वरकेः पातपमयडलमाश्रितेः di ; 


तवो5पकृष्टादृश्यन्ते RI ष्वपक्र सात्‌ | SaSi, XIII. 3-12 
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some other proposed object; and to bring the moveable circle of 
declination over it. The distance in degrees, from the inter- 
section of this circle and ecliptic, to the end of Mina or Pisces, 
is its longitude (dhruvaka) in degrees; and the number of degrees 
on the moveable circle of declination, from the same intersection 
to the place of the star, is its latitude (viksepa) North or 
South. 


The commentators have rightly remarked that the “latitude 
so found is sphufa or apparent, being the place intercepted bet- 
ween the star and the ecliptic, on a circle passing through the 
poles; but the true latitude (asphuja) is found on a circle hung 
upon the poles of the celestial sphere as directed in another 
place”. (From Colebrooke’s Paper on the Indian and Arabian 
Divisions of the Zodiac. Miscellaneous Essays, Vol. 11, 324-326). 


For the details of the Golayantra, readers are requested to 


refer to the description in the Siddhanta-Siromani of Bhas- 
kara II. 


Reference 
Brahmagupta: yantradhyaya in —BrSpSi, 
K.S. Shukla : The Mahabhaskariya. 
Bhaskara I : Commentary on the Aryabhatwa. 


Paramàdi$vara : Bhatadipika, a commentary on the Ar yabhatiya, 
H.T. Colebrooke : Miscellaneous Essays, Vol. 11., 1872. 
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x. 


8 
॥ श्रीगरोशायनमः ॥ 


प्रथ ब्राह्मस्फुट सिद्धान्तस्य 


पुर्वादशाध्याय्यां मध्यमाधिकारः 


जयति प्रणतसुरासुरकिरीटरत्नप्रभाछुरितपादः । 
कर्ता जगदुत्पत्तिस्थितिविल्लयानां महादेवः ।।१॥ 
ब्रह्मणोक्त ग्रहगरिपतं महता कालेन यत्‌ खिलीमृतम्‌ । 
अभिधीयते स्फुट तज्जिष्णुसुतब्रह्मागुप्तेच ॥ २४ 
धर वताराप्रतिबद्ध॑ ज्योतिञ्चक्र प्रतिक्षणगमादो । 
पौष्शाइिवन्यन्तस्थैः सह WEAN सृष्टम्‌ ॥ ३ ॥ 
चैत्रसितादेएदया ट्ानोदिनसासवषं युगकल्पाः । 
सृष्ट्यादौ लंकायां समं प्रवृत्त दिनेऽकंस्य ॥ ४ ॥ 
प्राशविनाडिकार्की षड्भिघटिका विनाडिका षष्ट्या । 
घटिका apart दिवतो दिवसानां त्रिशता मासाः ॥ ५ d 


SAN 


(ग) १. श्री नमः॥ परमात्मने । श्री रामाय सीतालक्ष्मणसहिताय: ॥ श्री गुरुम्यो 
नमः tu for [(श्री************ मध्यमाधिकारः) 

(च) १. "25 तमः परमात्मने श्रीरामाय सीतालक्ष्मणासहिताय श्री गुरुम्यो नमः for 
(ती nee मध्यमाधिकारः) ' 

(ग) १. पौष्णार्विनांतरस्यैः for (पोष्णाश्विन्यन्तस्थे:) 


. (च) १, पौष्णादिवन्यंतरास्येः for (पोष्णाशिवन्यन्तस्येः) 


(ग) १. हिन (च) for (दिन) 

२. Smet for (sper) (ख) farmer for (दिनेऽकेस्य) 
(क) sala उपलब्ध नहीं 
(ख) 3. समप्रवृत्ता for (समं प्रवृत्ता) 
(च) ४. चित्र for (चैत्र) 3. Rasha for (दिनेऽर्कस्य) 
(क) इलोक उपलब्ध नहीं । 


( २ ) 


मासा दादशवर्ष विकलालिप्तांशराशिभगरा fa: 

क्षेत्रविभागस्तुल्यः कालेन विनाडिकाद्य॑न ॥ ६॥ 

स्वचतुष्टयरदवेदा रविवर्षाणां चतुर्युगं भवति । ४३२०००० 

सन्ध्या सन्ध्यांहे सह चत्वारि पृथवकृतादीनि non 

गुगदशभागो गुणितः कृतं चतुभिस्त्रिभिगुणास्त्रेता । 

द्विगुणो द्वापरमेकेन संगुराः कलियुगं भवति ॥ ८ ॥ 
१७२८०००।१२६६०००।८३४०००।४३२००० 

युगपादानायभटश्चत्वारि समाति कृतयुगादीनि Were 

` यदभिहितवान्‌ त तेषां स्मृत्युक्तसमानमेकमपि ॥ € N 


कि सर NESNESE 


६. (ख) १. मास for (मासा) 
२. भगणांत for (भगणांतः) 


३. द्येवम्‌ for (द्येन) 
(च) २. भगणांताः for (भगणांतः) 


७. (ग) १. खचतुष्ठय for (agya) (क) (ख) (च) 

(क) २, संख्या लुप्त है । टीका में उपलब्ध है । 
(ख) ३. संध्यांशः for (सन्घ्यांशे) 
८. (ग) ११०+ (च) 


२+४+ (चि) 
३+ ३+ (क) गुशोत्रेता for (गुरास्त्रेता) (च) + ३+ 
४+२+(चि) 


Y ८९४००० for (८२४०००) (क) टीका में उपलब्ध है | (च) ८६४००० 
(क) संख्याएं लुप्त हैं, परन्तु टीका में दी हुई हैं। (ख) 


६. (घ) १. चायः for (नाये) (क) नार्यभट्ट for (नार्यभट) 
(ग) २. समाविष्ट (ख) सभाति (च) समानिष्ट for (समानि) 
(क) ३. dem लुप्त है । 
४: gaara for (हितवान्‌ न] 
x. समानामेकमपि (च) for (समानमेकमपि) 


( हे ) 


मनुरेक सप्ततियुगः कल्पो HAATAJAN मनूनाम्‌ । 
आाद्यतरांतसंघिषु कृतकालो$स्माद्यगसहत्रम्‌ ॥ १० ॥ 


४२२००००००० 


MA तरातसंधिषु कल्पसनुनां कृताब्दसमकालस्‌ d 
नेच्छंति ये षडूनं तेषां कल्पो युगसहत्रम्‌ ॥ ११ ॥ 


४२९४०८०००० 


मनुसंघियुगमिच्छत्यार्यंभटस्तन्मनुर्यतस्खयुगः । 
कल्पश्चतुयगानां सहस्रसष्टाधिक तस्य NN 


१०. (घ) 


(ग) 


४३५४५६०००० 


ANN DPD LL PAPAL LDA LIAL ED LDA DA PA AFA LDF DAA OA 


२. ४३२०००००० for (४३२०२०००००) (क) संख्या लुप्त है | टीका में 


अंकित है । 


२+७१+(च) 


३ कल्पो नवचतुर्देश १४ (च) for (कल्पोमनवश्चतुदे्) 

४ + १५+ (ख) कृतकल्पो for (कृतकालो) (च) + १५+ 
(ख) ५. अ्रद्यंगगतसंघिय्‌ for (श्राद्य॑तरांतसं धिषु) 

६. स्मुदुगसह्तम्‌ for (स्माद्युगसहत्रमू) 


. g for (vga) (च) षडूनां for (ugs) 

. ४२६४०८०००० for (४२९४०८ ०००७) (क) संख्या लुप्त है 
. युगसहश्र for (युगसहृस्तम्‌) 

४, श्रद्यतरांत for (maxia) 


५, कल्पमनुना for (कल्पमनूनां) 
६. कृताब्दाः for (कृताब्द) 


. (अस्पष्ट) 

. चतुर्यगाणां for (चतुर्य्‌ गानां) 

. सहश्रमष्टाघिकं for (सहस्रमष्टाधिक) (ख) 
. संख्या लुप्त है। 

. कृतमिच्छात्यार्यं for (युगमिच्छत्यायं) 

. कल्पाश्चतुर्ग्‌शां for (कल्पश्चतुयुंगानां) 

, pert 


a 


युगमन्वन्तरकल्पाः कालपरिछेदकाः स्मृतावुक्ताः d 
यस्मान्न रोमके ते स्मृति बाह्यो रोमकस्तस्मात्‌ ॥ १३ ॥ 
कालक्षेदेशयोगादु यो ग्रहमन्दशीघध्रपातानाम । 

कल्पेन यतो योगस्ततः स्फुटं ग्रहयुगं कल्पः ॥ १४॥ 
कल्पेऽकं बुध सितानां भगखाः शुन्यानि सप्तरदवेदाः । 
प्राब्रजता कुजगुरुशनिशीध्रोद्चानां स्वकक्षासु ॥ १५॥ 


४३२००००००० 


. न रोमके ते (च) न रौनुके ते for (न्न रोमके ते) 
. कलापरिछेदकाः for (कालुपरिछेदकाः) 


. वि० इस प्रति में “****'परिछे” के पश्चात्‌ लेखक ने भूल से फिर “मनुरेक 


सप्तति युग ' से लिखना आरभ कर दिया । इस प्रकार ५३ पंक्तियाँ पुन 
लिखी गईं | उसके पश्चात्‌ फिर क्रमशः लिखता गथा d 


. स्मृतबाह्यो for (स्मृतिबाह्यो) 


. कालक्ष्यं (ख) कालक्ष (च) कालक्ष्यं for (TA) 
- FEET (च) for (qg) 


तत (च) for (ततः) 


. ग्रहयुगकल्पः (ग) ग्रहयुतं कल्पः for (agg कल्पः) 
. ग्रहशीघ्रमंद पातानां (क) (ख) for (ग्रहमन्द शीक्रपातानां) 
- ग्रह्युग कल्प: for (ग्रहूमुगं कल्प.) 


. बुध (च) for (बुध) 
- ब्रजनां (ग) व्रजती (ख) ब्रजतां for (व्रजता) 


` प्रागद्रजतां for (प्रागव्रजता) 
. संख्या लुप्त है । टीका में अंकित है । 


४. भगणः for (भगणा:) 
- सा for (सु) (च) ख कक्षासु for (स्व कक्षासु) 


FL PPL LD PLL LP LAL LPL LLLP LD 


(x) 


पंचांबरारि , 3 Y. 
WT गुणरामपंच aaaea: शशिनः । 


५७७५३३००००० 
Y 
भोसस्य द्वियसशरा्ट्रयक्षवसुरसनवङ्वियमाः ॥ १६ 0 
2 
"P २२९६८२८५२२ 
९३६९९८९८४ 
१ २ 
कृतवसुनवःष्तवनव षडूनवागेन्शदो RANA । 
P4 
: १७९३९६९८९८ 
जीवस्य शरेष्दधि षडयक्षि द्विकृतरसरामाः ॥ १७ d 
६ 
३६४२२६४५ 


सितक्ीत्रस्य यसलगो वेदनवा्ठाग्नि पक्षवसलनयः । 
: ; ७० २२३८९४९२ 
अरष्टरतवपक्षमुनिरसशररससमतनवोच्कमुत्रस्य ॥ १८ ॥ 
न १४६५६७२९८ 


UU Vah u^ PL LLLP LPL LED LPP IS LA LAIN bo २.५ 


१६. (क) १. संख्या लुप्त है । टीका में ग्रंकित हे । 


१७, 


(क) 
(च) 


२. संख्या लुप्त है । टीका में अंकित है । 

३. पंच वाराणि for (पंचांबराणि) 

४. गुसारामं for (गुणराम) 

५. वृद्धि for (बढि) 

१. १७९३६६९८६४ for (१७६३६६६८९६८४) (च) 

२. वांगे (ग) षड्त्रिनव (क) seta (ख) षट्त्रिनवा for (षडूनवागेन्दवो) 

३. पद्यक्ष (ग) wegufar (क) पद्पक्ष (स) षष्ट्चक्ष for (षडपक्षि) 

४. +२२६६८२८५२२ (क) T में अंकित संख्या १६वें श्‍लोक की टीका के 
Ta में है । 

५. संख्या सूल में नहीं, टीका में भ्रंकित है । 

६. संख्या मुल में नहीं, टीका में अंकित है । 

७. वसु for (बसु) 

२. षड्नवांगेदवो for (षङूनवांगेवो) ३ षद्यक्ष for (पडयक्षि) 

१. लायो for (लगो) (च) यमलागो for (यमलगो ) 

२. यक्ष for (पक्ष) 

३. sep (ग) sap for (ऽक) 

Y. मूल में संख्या लुप्त है । टीका में अंकित हे । 

५, मूल में संख्या सुप्त है। टीका में अंकित है। 

६. agfa for (वाष्टाग्नि) 


( ६) 


ाष्टराब्धयो ४८० बसुशर वसुर्पचखचन्द्रवसुवसुसमुद्राः । 
४८८१०५८५०८ 
Y y e 
हिनवयसा २९२ fafta ३३२ शरेजुवसब ८५५ 
& 

FATATA । १९ ॥ ६५३ ॥ LEN 
शशिवेदा ४१ मन्दानामर्कादीना बिलोमपातान्तम्‌ 
वसुरससद्रेख्गुण द्वित्रियमा २३२३१११६८ सप्तरसपक्षा 

२६७ ॥ २० ॥ 


१९. (घ) १. षष्ठौदधया (ग) खाष्टोदधयो for (खाष्टान्धयो) 
२. स्त्रिपंचसाः (च) स्त्रिपंचरसाः (स्त्रिपश्चरसा) 
(वि० चिह्नित संख्याएं यहां उपलब्ध नहीं हैं) 
(ग) v. द्विनवयमाः for (द्विनवयमा) 
५. द्वित्रिगुणा: for (दित्रिगुणा) 
(क) १. खाष्टोदघयो for (खाष्टाब्धयो) 
_ ६. + शशिवेदाः+- 
बि० इलोकांकित कोई भी संख्या मुल में नहीं है । हाँ, टीका में विद्यमान है। 


(ख) amra for (साष्टाब्धयो) 


(च) १. षाष्टोदधयो for (खाष्टाब्धयो) 


७, संख्या लुप्त ८. संख्या लुप्त ९. शरेषुचस for (शरेषुवसव) 
fro इलोकांकित संख्याएं लुप्त हैं । 


२०. (घ) यहाँ श्लोक में निदिष्ट संस्थाएं लुप्त हैं । 


(ग) १. मर्क्कादीनां (क) चद्रादीनां (च) for (मर्कादीना) 
२. द्वित्रियमा: (क) (ख) fafaa: for (द्वित्रियमा) 
(क) ३. संख्या लुप्त है, परन्तु ठीका में अंकित है । (ख) 
४. संख्या लुप्त है, परंतु टीका में अंकित है । (ख) 
(च) fro इलोकांकित संख्याए' qu हैं । 
२ द्वित्रियमा: for (द्वित्रियमा) 


( ७ ) 


rj , 3 
शशियमशरा ५२१ गुणरसा ६३ स्त्रिनंदवसव:- 


X E 
५९३ समुद्रवसुविषयाः ५८४ | 


चन्द्रादीनां २ 
z पश्चात्‌ व्रजतोऽहिवन्यादिभगरास्य ॥ २१ ॥ 
3 Y 
परिवर्त्ता रवचतुष्टय शराब्धिरसगुणयम frag 


१ 
तिथयः । ११०२२३ । ६४५०००० 


रविभगरोता भालोः सावन दिवसाः कुदिवसास्ते ॥ २२ ॥ 
3 


४३२००००००० 


१५७७६१६४५०००० 


A ५००००००००००००००००००००००००००००००००००१०००० 
२१. (घ) १. ब्रजनोश्विन्यादि for (ब्रजतोऽस्विन्यादि) 
२. (१६, २०. तथा २१ इक्षोकों के अन्तर्गत आई हुई संख्याए यहाँ एक ही 
स्थान पर दे दी गई हैं) 
(ग) ३. स्त्रिनंदवसव for (स्त्रिनंदवसवः) 
Y. संख्या qa में लुप्त हैं, परन्तु टीका में अंकित हैं । 
५, संख्या मूल में लुप्त हैं, परन्तु टीका में ५८५ अंकित हैं । 
(च) वि० इलोकांकित संख्याए लुप्त हैं । 
१. (१९, २०, तथा २१ वें इलोकों के अन्तर्गत आई हुई संख्याए यहाँ एक ही 
स्थान पर अंकित हैं यथा ४८०, ४८८१०५८५८ २१२ ३३२ ८५५ ६५३ ॥ 
४१ : २३२३१११६८ २६७ ।। ५२१, ६३ ८९३, ५८४ I 
२२. (घ) १. १५८२२३ ॥ ६४५०००० (च) १५८२२३ ॥ ६४५००० 
२. सावा (ग) सा वा (ख) (च) दिवसां वा for (दिवसास्ते) 
(ग) ३. परिवर्ताः (च) for (परिवर्ता) 
Y. यह संख्या यहाँ नहीं दी गई d 
(क) ५. शरब्धि for (शराब्वि) 


fao मूल की तीनों dene लुप्त हैं, परन्तु टीका में क्रमशः अंकित हे. । 


pom 3 


रजिभगजा रव्यब्दा हादशगणिता भवन्ति रविमासाः d 
Y 


पू१०४००००००० 


२, 23 १ 
भगणांतरं Talat: शशिमासाः ५३४३३३००००० 


सूर्यभासोना: u २३ ॥ 


` अधिमासाः १५९३३००००० शशिमात्तास्त्रिशाद्गुशिता 
9 


१६०२६६६०००००० aafia शशिदिवसा: | 


शहिसावनदिवसात्तरमवसानि तिथिः शश्ञांकदिनिम्‌ ॥ २४॥ 


२५०८२५५००० 


१ ५ à 3 
सावनमुदयाददयो भानां चाक्षं नूवत्सरोर्काशच d 

z 
पितृदिवसाः शशिमासा दिव्यानि दिनानि रबिभगणाः ॥ २५॥ 


uo VII 1 ३ 0 0000 WANS 


, यह संख्या यहाँ श्लोक की समाप्ति के उपरांत रक्‍खी गई हैं। (ग) (च) 
. भगणांतर (च) for (भगणांतरं) 

. रवींदोः for (रवींद्रो:) 

. संख्या मूल में लुप्त है, परन्तु टीका में ग्रंकित है । 

. मूल में संख्या लुप्त है, परन्तु टीका में अंकित हे । 

. रविंदो: for (रवींदो:) 


““र्‌विभगरारव्यब्दा द्वादशगुणिता भवति । 

रविमासाः भगणांतरे vier शशिमासा: सूयंमासो ना ॥ २३ ॥ ` 

यह श्लोक अधिक है। 

यह इलोक अंकित है । 

यह संख्या यहाँ पहली पंक्ति के तमाप्त होने पर लिखी गई हैं (ग) (च) 


. २५०८२५५०००० for (२५०८२५५०००) 


मूल की तीनों संख्याए लुप्त हैं, टीका में क्रमशः निम्नांकित $— 
५३४३३०००००, १६०२६६९००००००, २५०८२५५०००० 
सवन (च) for (सावन) 


. चार्क्य (ग) (क) वार्क्ष (ख) वक्षा for (arf) 


कन्दः (य) (क) (a) sio: for (काञ्च) 
पितृदिवसा for (पितृदिवसाः) 


- Faq for (gaat) 


चार्द्य for (ate) 3 gis: for (कारच) 


( ६ ) 


कल्प पराधमनवः षटकस्य गताइचतय गत्रिधनाः | 
त्रीणि कृतादीनि कालो गोगकगुणाः शकाम्तेऽब्दाः ॥ २६ ॥ 
१८५२४१६०००,११६९४००००,३१७९६ 


u^ FP Pu NSA PAA A AD DD DD DID MSA क क ADP LD PAD PD SPD AD OS LD 


२६. (घ) १. पराद्ध (ग) कल्यापराद्ध Y320000000000000000000000200 for 
(पराधंमनव:) 
२. बता (ग) घनः ११६६४०००० (क) घनः (ख़) त्रिघनम्‌ for (FAT) 
३. काले (ग) कले (क) कलौ (ख) कलेगोगिकगुणः for (कालो गोर्गेकषुराः) 
४. गोगेः (य) गोंगेक गुणः २१७९ for (गोगैकगुशाः) 
५, अतिरिक्त संख्या + ३५५५००० + 
६. १८५२४१६०० for (१८५२४१६०००) 
७, गताश्वचतुयु ग for (गताइचतुयु ग) 
८, + २५८८००० + 
(वि०--उपयु क्त संख्याए' 'ग' में इलोक के अन्तर्गत ही हैं) 
(क) १. पराढ for (पराधं) 
९. seq: for (ऽब्दाः) (ख) सकनृपांते ऽब्दाः for (शकान्ते ser) 
fao मूल में संख्याए लुप्त हैं, टीका में क्रमश: हैं-- 
१०००००००००००००००००, २७, १७२८०००, ३१२६६०००, 
८६४०००, ३१७९. 
(ख) १. कल्पपराई for (कल्पपरार्थ ) 


१. WE ७, गताहचतुर्चुगत्रि्यत for (गताइचतुयु गत्रिघना:) 
३. काले for (कालो) ४ गोगे: कगुणाः for (गोगंकरुण:) & IPASA: for 
शकांतेऽन्दाः) 
(घ) ग्रहनक्षत्रोत्पत्ति ब्रह्मदिनादौ दिनक्षये प्रलयः | 
यस्मात्कल्पस्तस्मादग्रहगणिते कल्पयाताब्दाः ॥ २७ ॥ 

(fre) (यह्‌ श्लोक १६०२ ६० में प्रकाशित 'त्राह्मस्फुट सिद्धान्त में नहीं है। यह 
संस्करण ata कालेज के प्रौ फेसर महामहोपाध्याय सुधाकर द्विवेदिद्ध त नूतन- 
तिलक समेत 'मैडिकल हाल प्रेस में मुद्रित हुआ -- ब्राह्मस्फुट सिद्धान्त के 
साथ इसमें ध्यानग्रहोपदेशाघ्याय' भी प्रकशित है) 

(fro) यह श्लोक (ग) तथा (क) पांड्लिपियों में निम्तांकित पाठान्तरों के 
साथ उपलब्ध g— 
(ग) १. ग्रह: for (ग्रह); (क) २. Tut 


( १० ) 


_ नवनगशशिपुनिकृतनवय नगनन्देन्दव 
१६७२६४७१७९ दकनपांते ॥ 
सार्धमतीव्र मनुतां सन्धिभिराद्चन्तरान्तगतः ॥ २७ N 
प्रधिकः स्मृत्युक्तमनोरायंभटोक्तःचतुर्यगेन Uu 
wf विशांश गुतैस्त्रिभिर्युगैस्तस्तस्य कल्पगतम्‌ ॥ २८ N 


१८६१२७१६ 


१.१1 
कल्पगताब्दद्वादशघातवचत्रादिमासय RISA: | 
गुरितो युगाधिसास रविमासाप्ताधिमासयुतः ॥ २९ ॥ 


ALP 


LA LLL API PLL DS 


. यमांगतांदेन्दव (ग) यमाग (ख) यमागनंदेदवः for (यनगनन्देन्दव:) 
- यह्‌ संख्या यहाँ श्लोक के अन्त में दी है, (ग) 

. सार्ध प्रतीत (ख) सार्धमतीत (च) साद्धमतिव for (सार्धमतीव) 

. यमागरांदेदंवः for (यनगनन्देन्दवः) 

E संख्या मूल में लुप्त है । टीका में उपलब्ध है | 

. यमांगतं for (qaqaq) ~“देन्दवः” उत्तरार्ध का आरंभ है 

- उत्तराध का भ्रारंभ-देंदवः for (देंदवः ) 

. +शकनृपांते+ 

* णा९९७२९४७१७९-- 


. युगस्तस्य कल्पगतम्‌ for (युगैस्तस्तस्य कल्पगतम्‌) (ग) (क) (ख) 
. विशाँक (क) (विशांश) 
- १९८६१२३१७९ for (१८६१२७१९) 
. यह संख्या मूल में लुप्त है, टीका में निम्ताँकित है-- १९८६१२३७९ 
. अधिकस्मृत्युक्त for (अधिक: स्मृत्युक्त) 
- स्मृत्युत्त 07 (स्मृत्युक्त) 
. ब्दा for (sz) (च) कल्पगताब्दा for (कल्पगताब्द) 
- घाता for (घातश्‌) (क) 
- युताः (for युतः) 
४. युक्तोश्व । (ख) युक्तोष (च) gara: for (sensa) 
` दादद्वघातशिचत्रादि for (द्वादशघातदचैत्रादि) 


( ११ | 


त्रिशद्ग्णस्तिथियुतः प्रथग्युगावमगुरो युगंदुदितेः | 
भक्तफलावसोनोःकसावनाहर्गणोपर्कादिः ॥ ३०॥ 
इष्ठप्रहभगरागुणादह॒गंणात्‌ कल्पतावनशुहतात । 
भगणादि SH सध्यो लंकायां भास्करौदयिकः d ३१ ॥ 
गनयति. दिवसवारं स्मृत्यजिरोधेन मध्यमानथवा । 
ब्राह्मादन्यस्तन्त्ररायभटाहयन्वं कश्चिदपि ॥ ३२ ॥ 
जगति तमोभूते$स्मिन्‌ सृष्ट्यादौ भास्करादिभिः स्पष्ट: । 
यस्माहिनप्रवृत्ति दिन वारो5को दयात्तस्मात्‌ ॥ ३३ ॥ 
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. विमानो (च) for (वमोनो) 
. सावनोः (ग) सावनो (क) सावनो (स) (च) for (सावना) 


gaat (ग) (क) ऽहगेणो (च) for (gi) 
+३०+ 
भक्तः (क) (ख) for (भक्त) 


"कादि for (smifa:) 
. त्रिशत्‌ गुणास्तिथियुतः for (त्रिशद्गुणस्तिथियुतः) 
. मयुणे for (भक्तफला) 


sg for (ऽके) ६ sif: for ($र्कादिः) 


. भास्करोदायिकः । (ग) (च) for (भास्करोदयिक:) 
. बधादहयंणात्‌ for (गुणादहग शात्‌) 

. भास्करोदयिक: for (भास्करौदयिक.) 

. इष्टग्रहणभगणा for (zs ग्रहभगण) 

. दर्गणात्‌ for (दहं णात्‌) 

. gat for (agaa) 


ने कश्चदपि for (xafa) (क) (ख) ने for (न्न) 
ब्रह्मा (ख) for (ब्राह्मा) 


. तसोभूते for (तमोभूते) (ख) तमोभूतो for (तमोभूते) 


सृष्टे: (ग) (क) (च) for («98 :) 
दिनवारो (ख) for (दिनवारो) 


. ऽकोदयस्तस्मातु for (अर्कादियात्तस्मात) 
१. तसोभूते for (तमोभूते) ३. दिनवारोरक्की for (दिनवारोरऽ्को) 


NNN 


३४. (य) १. 
२. 


३५. (घ) १. 
. प्राग्भवति (ग) (क) (च) for (manafia) 


. Yooo (ग) for (५००००) 
. हिता से पूर्व दी गई ३६० की संख्या यहाँ ‘gar के पश्चात्‌ दी गई है । 


२७, 
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we 
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लड्कासमयास्योत्तररेखायां भास्करोदये मध्याः । 
देशान्तरोवयक्ता रेया प्रागपरदेशेषु ॥ ३४ ॥ 

दिनवारादिः पश्चादुज्जयनी दक्षिणोततरायाः प्राक । 
देशान्तरघटिकाभिः फचात्मराक भवति रव्य॒दयात्‌ ॥ ३५ ॥ 
भपरिधिः खखखशरारेखा स्वाक्षान्तरांश संगुशिता । 


Yoooo 


भगणांश ३६० हुता फलकृतिहोतो देशान्तरस्य कृति: ॥ ३६॥ 
शेषपदगुणभुक्तिभ्‌परिधि हृता कलादि लब्धमृशाम्‌ | 
उज्जयनो याम्योत्तर रेखायाः प्राग्धनं पश्चात्‌ ॥ ३७॥ 


रेषायाँ for (रेखायां) 
रेखा (क) (ख) £07 (रेषा) 


दक्षणोत्तरायाः for (दक्षिणोत्तरायाः) (च) 


(ग) (ख) हल (च) 


` हीना (क) (ख) for (हीनो) 


. परिधि for (परिधि) 


a Mo XX कण wo 6 ४४ gm 


. संगुणिता for (संगुशिता:) 


fao इलोकान्तगंत संख्याए लुप्त हे । (ख) 


` स्वक्षांतरांस for (स्वाक्षांतरांश) 


. हिचो for (होनो) 


क्रमसंख्या लुप्त 
TUT (ग) (क) (च) for (गुण) 


. परिधिताकलादि for (परिधि हृताकलादि) 
- कलादिलब्धमुराम्‌ for (कलादि लब्धमूणम्‌ ) 
- रेखाया for (रेखाया:) 

` प्रागृणं घनं (ख) for (maa) ` 


कलादिलब्वमृणं for (कालादिलब्घमृणम्‌) 


( १३ ) 


१ 3 y ७ 
मध्यग्रहे स्फुटे वा भुपरिधिहतात्पदाद्‌ गुणात्‌ षष्ट्या । 
* 3 e & 8 * 
लब्धं घटिकाद्यथवा कमं तिथि ऋर धनं ग्रहवत्‌ ॥ ३८ ॥ 
१ रूपाष्टजिने नैवार्निसतगे 34 
कल्पगताब्दा गुरिगता रूपाष्टजिनेनेवाग्निसतगे: 


२४८१७७३९ | 


3 © Y दिनावमान्यंशका z 
खखरसनवभि ६६०० भक्ता : शेषाः ॥ ३& ॥ 
१ 3 २ 
तद्विकगुणा १० योगादविस्त्रिशता धृताल्ब्धस्‌ । 
< 
शेषास्तिथयः शुद्धिदिनानि विकलं दिनांशेभ्यः ॥ ४० n 


. मध्ये (ग) (च) for (मध्य) 

. स्फटे (च) for (स्फुटे ) 

. खि लुप्त है--छूट गया का चिल्ल है, आगे 'थावा' है। 
. मृण for (ऋण) 

. भूपरिहतात्‌ for (भुपरिषिहृताव्‌) 

. तिथिषु for (तिथि) 

pugn | 

. जनैनवारित for (जिनेनेवाग्नि) (ग) जिने २४२४८१ 

. यह संख्या यहाँ भक्ता के पश्चात्‌ भ्रंकित हे | 


. सप्तनग: ७७३६ (क) saat: (ख) for (सतगे:) 
४. यहाँ भक्ता से आगे ६६०० की संख्या है । 


. मानांशका: for (मान्यंशका:) 
. anada for (रूपाष्टजिनेनंवास्ति) 


. गुणाः for (गुणा १०) (ग) तहिग्युणा १० ब्द for [तहिकगुणा १०) 
. gat (ग) (क) हृताल्लब्यां (ख) हतालब्धम्‌ for (धृताल्लब्धम्‌) 

. दघिमासास्त्रिशता (क) (ख) दधिमासा for (दघिस्त्रिशता) 

. तहशगुणाब्दयोगा for (तहिकगुणा १० योगा) 

. तहिंगुणाब्द for (तहिकगुणा १०) 

. दितानि for (दितानि) 

. तहिकगुणाः for (तहिकगुणा) 

. द्धताल्लब्ध for (धृताल्लब्धं) 


PAP LPL PA LLL AS 


( १४ ) 


कल्पगताक्षदिनयुतेः सूर्याद्योऽब्दाधिपो गताब्दभगणवधः । 
ऋल्पाव्द भतो गरपदिसध्यम सुयभगरणाम्ते ॥ ४१ ॥ 
चेत्रसितायास्तिययः शद्धिविहीनाः प्रथग्गुणा रुद्रः । 
प्रवसांशेभ्यो यसनवरस ६९२ गरितेभ्यो विभक्त भ्यः ॥ ४२ ॥ 
स्वद्धेनफलयुता हतास्त्रिखागे ७९३ फलावमविहीना । 
रविमेषादि arent मतिहृतु शेषोब्दपत्यादिः ॥ ४३ n 


PALA LDL PIS LA PAD LDP LLL LIL ADDING, 


४१, (घ) १. gat (च) for (सूर्या) 


२. योगताब्द for (पोगताव्द) (ग) sq (क) घियोञ्ज्वभगरण for 
(घिपोगताब्दभगरा ) 
(ग) ३. गताब्ददिनयुते: for (गताक्षदिनयुते:) (क) गताब्द for (गताक्ष) 
४. हतो (क) (ख) हृतो for (भूतो) 
५, भगणादि (क) (ग) भगणादि for (गणादि) 
(ख) ३. कल्मगतान्ददिनयुतेः for (कल्पगताक्षदिनयुतेः) 
२. धिपोब्घभगणवधः for (धिपोगताब्द भगणवधः ' 
(च) ६. अवग्रहचिह्नलुपत 


४२. (घ) १. प्रथगुणा (च) for (पुथग्गुणा) 


Ya. 


(ग) २. गुणिते विभक्त भ्यः for (गुणितेम्यो विभक्त भ्यः) 
(क--यहाँ के मूलपत्र उपलब्ध नहीं हैं) 
(च) ३. रुद्रं for (रुद्र:) 


(घ) १ frat: for (त्रिखागेः) (ख) हृतास्तिखागेः for (हतार्त्रिखाग:) 
२. ७०३ (ग) for (७९३) 
३. फलाऽवम for (फलावम) 
४. मेखादि (ग) (च) for (मिषादि) 

(ग) X. स्वच्छेदेन ६६०० (ख) स्वछेदन for (स्वेन) 

(क) (क- यहां का मूलपत्र उपलब्ध नहीं है) 

(ख) ६. मुनिहत for (मुनिहूत्‌) 


(X) १. Eee: for (हतास्विखागे:) ३ फलाइवमविहीना: for (फलावमवि मवि 


हीनाः) 
६. मुहूत for (मुनि हृत्‌) 


( १५ ) 


3 क क a ड + 
द्युगणात्सपत्यंशं स्वतवार्काशाधिक १२६ विशोव्यांशञाः । 
e x + 
मध्याः सुयबुधसिताः झीघ्रोचचं कुजगुरुशनीतास्‌ ॥ ४४ d 
२ न्रिगणामवसाइेपें V a, y 
T विभजेग्दुरुसप्तशशिः १७३ | 
& 3 + x & 
पृथगधिकोःर्को रविगुरातिथ्यंशेः संयृतश्चन्द्रः ॥ ४५ ॥ 
A 3 a 
एकादशलिप्तांशा भोमः शरतसप्तवसुभिरित्दुयमेः d 
Y NF 
कुतगुरिपतोध धुगणोशाः FATT षटक JaA ॥ ४६ N 


“ही 
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१. यहाँ '१२३' संख्या नहीं दी गई | 
क--यहाँ का नूलपत्र उपलब्ध नहीं है | 
२. सिता for (सिताः) 
३. सप्रत्यंश for (सपत्यंशं) ४ वयोध्यांशाः for (विशोध्यांशा) 


१. सप्तशशिराप्तांशै: (ग) सप्ततशिभिराप्तांश: for (aaar: १७३) 
२. भाबशेषं (च) for (भाशेषं ) 

(क--यहाँ का मूल पत्र उपलब्ध नहीं है । 
१. सप्ततशिभिराप्तांशी: for (anaf: १७३) 
३. रविगुणातिथ्यंशेः for (रविगुरातिथ्यंशै:) ` 
१. सप्तशशिभि: for (aaaf: १७३) 
Y. +सप्तांशंः+- 
4. 'ण लुप्त 
६. क्का for (को) 
३. रविगुणतिथ्यञ्चै for (रविगुणतिथ्यंशैः) 


१. agia: for (गणोशाः) (ख) द्युगणांशा: for (RTT: ) 

२. लिप्तांशाः (ख) लिप्ताशन्‌ for (लिप्तांशा) 

३. ८७४ रिपुयमैः 11 २१ ॥ for (रिन्दुयम:) 

v. गुणितो चुगणोंशाः for (गुणितोवच्‌गणोशा:) (ख) कृतगुणिता for 
(कृतगुणितोध ) 

५. रसैः ६५ (ख) रसेः (च) for (रसे) 
(कि -यहां का मूलपत्र उपलब्ध नहीं है) 

३. foga ११ for (रिदुय मैः) 

१. द्युगणोंशाः for (द्गणोशाः) 


( १६ ) 


दा गरेष बधो लिप्ताजीवः कृतशरगरोः हारकालोनः ॥ 
 भागकलाः faasisr विषयेवसवो दिषष्ट्याष्टो n ४७ tt 
Frut: कलाः दितगरस्तिथिरामद्ध काल च सुयसुतः | 
नवभिर्भागः साग ११२१ खशृम्यवेदेहचर्टरोञ्चस्‌ ॥ ४८॥ 


४७. (ग) १. qui: (ख) (च) for (गुशेः) 
२. कलोनः । ३५४ । ५॥। for (कालोनः) (ख) दारकलोनः for 
(शरकालोनः) 
३. ष्टौ ।८।८। for (st) (ख) द्विषष्टमासौ for (द्विषष्टयाष्टौ) 
FAEERE: 
(क) (कि--यहां का मुलपत्र उपलब्ध नहीं है । 


(ख) ४. शित for (सित) 
५. विषवै for (विषयै) 


(च) ६. युगणेशु for (युगरोषु) a fangasi for (द्विषष्टयाष्टौ) 


४८. (घ) १. द्विगुणः for (द्विगुणाः) 


२. कला for (कलाः) (ख) कलादिनगणास्‌ for (कलादिनगणस्‌) (च) 
कला for (कलाः) 


. द्वे कले । ३१५ । २। for (Z काल) 


A 


e 


. सागर--0 (साग ११२१) (यहाँ कोई संख्या नहीं दी गई है) (ख) 
सागर | 


५. HII? 1 YooY | १०। 4 
(क) (क यहां का मूलपत्र उपलब्ध नहीं है) 


(ख) ६. कले for (काल) 
७. Tate: for (rata) 


(च) प. +१११+ 


( १७ ) 


3 z १७ 3 x» 
भागो नन्दशशांकः ११९८ शशिशुन्य ८७५२१ स्वरयासे 
२७।९४००४।०११ 
रविमंडलांरि २ ६ उ = 
डलांतिकयुता मध्य भगरपान्ति ३५६ काशेषाः ॥ ४९ ॥ 
e E 3 
alate विपाददिन रात्र्यरद्धारतमयदिनदलोदयिकाः 1 ३१५ | 
2 
ऊनीकृत्वा तिथयो देशान्तरनाडिकानयुताः ॥ Yo N 


PLAS S. 
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४९. (घ) १. ma शशिपात: (ग) यमैश्च ७७०१ afama: for (यामं २७। 
९४० ०४।०११) 


२. मध्या (ग); (ख) for (मध्य) 

३. ३५८ for (३५६) (ग) यहां यह संख्या नहीं दी गई । 
(ग) ४. भोगानन्द for (भागोनन्द) 

१. १९ for (११३) 

६. भगणांतिका शेषाः for (भगणान्ति ३५६ का दोषाः) 
(क) (क=यहां का मूलपत्र उपलब्ध नहीं है।) 
(ख) ७. सूर्ये for (शुन्य) 

१. यमेश्च शशिपातः for (यामे २७ । ६४००४०११) 
(च) १. स्वरयामेश्च शशिपातः for (स्वरयामे) 

` ३. ३५६। ५ । for (३५६) 
८. काः for (का) 
५०. (ग) १. दलोदयिकाः for {दलौदयिकाः) 

२. नाडिकोनयुताः for (नाडिकानयुताः) (स) afa for (नाडिकान) 

(क) (कि -azi का मूलपत्र उपलब्ध नहीं है) 


(ख) १. दिनदलौदयिक्ता for (दिनदलौदयिकःः) 


( धऽ ) 


कलिगतशुद्धिः प्राखछुक्राद्योब्धाधिपोक्षमगण वध्यतक्षितिजस्य । 
खत्रिचाष्ट रससप्त वसुरवाग्निवेदयुतात्‌ N ५१ ॥ 


४३०८७६८०००० 
. 3 3 
बुधशीश्रस्य खरवांबर रसतन्द दृष्टोष्ट वसुयमो afafa: । 
४२८८८६६०० 


खचत्‌ष्टययमशरगणा शाशिवेदः ४३१३५२०००० 
TERT: ॥ ५२॥ 


PPP PAD PLD PLP ADD PLLA LLL LL DL LD ID LL LLL LLL NENE बीबी YY 


५१. (घ) १. ब्दा for (क्ष) (ग) ex भगणबधात्‌ for (क्षभगणवध्यत) (ख) ब्द for (क्ष) 
२. वध्यत्‌ for (वध्यत) (पहली पंक्ति का अन्तिम शब्द) (ख) वधात्‌ for 
(वध्यत) 
३. 'क्षितिजस्य' दूसरी पंक्ति का आरम्भिक पद । (ग) (ख) 
Y. खत्र (ग) aaa (ख) खत्रयाष्ट for (खत्रिचाष्ट) 


(ग) ५. रसप्त for (रससप्त) 
(क) (क--यहां का मूलपत्र उपलब्ध नहीं है ।) 


(ख) ६. शुषि for (शुद्धिः) 
७. इघियो for (ब्दाधिपो) 


- छुक्राद्योब्दाधियो for (छ्रुक्राद्योब्धाधिपो) 
. qeq for (वघ्यत) 

. Stay for (खत्रिचाष्ट) 

- दैदयुतात्‌ for (वेदयुतात्‌) 


N ०८ HG 


५२. (घ) १. रसनं दृष्टो (च) for (रसनन्द दृष्टो) 
२. यह संख्या यहाँ इलोक के अन्त में दी है । (ग) (च) 


(ग) ३. नन्दाष्टाष्ट (क) (स) नन्दाष्टा for (medy) 
४. ४२३८८८६६००० for (४२८८८९६० °) 


(s) ४, मूल में संख्या लुप्त है । टीका में ४२५८८९६००० अंकित | 
२. मूल में संख्या लुप्त है, टीका में ४३१३५२००० अंकित Ba 


( (१६ ) 


भागवशीघ्रस्यांबर खखाष्ट वेदान्धिवेदखाग्नि कृतेः ४३०४४४८००० 

भास्कर सुतस्य खत्रय रविगुराशरखगुरा समुद्रे: ॥ ५३ ॥ 
४३०५३१९००० 

शुन्यचतष्ठय TS रासगरण नवभिरकमंदस्य | ६३३१२०००० 

इन्दोः खमय यमशरनव पंचव्योम शरचन्दरः ॥ ५४ n १५०५६२००० . 

GAT यमनवपंचाष्टरामध्‌ तिभिः झञ्ञांकपातस्य | १८३८५६२००० 

कल्पगतभगराघातात्‌ कुजादिमंदोच्चपातानाम्‌ ॥ ५५ ॥ 


NN ON LLP LEIP SE LDL PD LL PPM 


Ac 
au 

es, 
Eu! 

Sr 


. wma (च) for (भार्गव) 

. शरखद for (शरखगुरा) (ख) शरखदहन qui: for (शरखगुरासमुद्रः) 
. wars for (खखाष्टं) (क) (ख) खाखाष्ट for (खाष्ट) 

. दहनसमुद्रैः (क) for (खगुणसमुद्रै:) 

. वेदाश्च for (Jarka) 

. वेदखान्दि for (वेदखाग्नि) 

भागस्कर 107 (भास्कर) 

. Bary for (खखाष्ट ) 

. खद for (xar) 


—, 
44 
न्न 

we 


— ~ 
a 


५४, (घ) १. त्रयं for (खमय) (ख) त्रयमशर for (खमययमधर) (च) खत्रये 01 
(खमय) 
(ग) २. पक्षेन्द (क) (च) for (T7) 
. चन्द्रसमः गूत्यत्रय for (इन्दोः खमय) 
. यमशनवशरखशरचन्द्रैः for (यमशरनवपंचव्यो मशरचन्द्र:) 
. १५०५६५२००० (च) for (१५०५६२०००) 
. चंद्रमसः शुन्यत्रय for (इन्दोः खमय) 
. शरख for (पंचव्योम) 
fao मूलांकित दोनों संख्याएँ मूल में नहीं है। टीका में अंकित हैं । 
(ख) ७. ga for (शुन्य) 


(क) 


AO AS रु ०७६ 4s 


५५. (क) मूल में संख्या उपलब्ध नहीं । टीका में अंकित है । 
(ख़) १. गणोध्ययातात्कंजादि for (गणघातात्‌ कुजादि) 


५६. 


५9. 


( २० ) 


z + * & Y 
भगरादिकल्पवष लब्धं रविमंडलास्तिकामध्या । 
मेषादिय गणाफलाधिका भवन्तीष्टदिनमध्याः॥ ५६ ॥ 
शुद्धीश ११ बघे शुद्ध देवमशेषात्‌ सावनद्य गए शुद्धिः । 
न्र्‌ 
व्येकावमं गृहीत्वा गुणस्वमुने युतान्न शुध्यति चेत्‌ Yo ॥ 


(घ) १, लब्धम्‌ for (लब्धं) (ग) (क) (ख) लब्ध for (लब्धं) 
२. मेखादि for (मेषादि) 
३. द्युगण (ग) (क) for (aga) 

(क) ४. मध्याः (ख) मध्यः (च) मध्य for (मध्या) 

(@) ५. ay: for (वर्षे) 
६. लान्तिको for (लान्तिका) 


(च) १. sq for (लब्धं) ३ क्क (दयु) गण for (epar) 


(घ) १. शुद्धेशवशेषा (ग) शुद्धेऽवमशेषातु (ख) शुद्धेवमशेषात्‌ for (garandang) 
२. व्येकामवं (ख) एकावमं for (व्येकावमं ) 
३. खमुने (क) खमुनि for (स्वमुने) 

(ग) शुद्धीश के पश्चात्‌ ११ की संख्या नहीं दी गई है। (क) 

(क) १. ऽवमशेषोत्सावत for (देवमशेषात्सावन) 


Y. सिद्धि: (ख) सुद्धि: for (शुद्धिः) 


(ख) ५. युतानि for (युतान्न) 


६. सुध्यति for (शुध्यति) 
(व) १. शुद्धेइवमशेषात्‌ for (शुद्धेदेवमशेषात) 
२. व्येकामवं for (व्येकावमं) 


५९. 


(Re) 


चत्रसिताद्योब्द पतिद्ध नाया दिनाब्दरूपयतेः | 
तद्युगणादिनवारान्‌ मुहुमंध्यमा प्राग्वत्‌ ॥ ५८ ॥ 
भ्रकृतायं भट: शीघ्रगमिन्दुच्चं पातमल्पगं स्वगतेः | 
तिथ्यन्तग्रहाणानां घुणाक्षरं तस्य संवादः ॥ ५६ ॥ 


— 
4 
— se 


(घ) 


१. 
२. 
(ग) ३. 
(क) ४. 
५. 

६. 


(च) ७. 


शुद्धय,नाया for (पतिद्धूनाया) (ग) (क) पतिः शुद्धच,नाया for (पतिदू- 
नाया) 


. वारनु (ग) वारः (क) वारः (ख) वारः for (वारान्‌) 
. मध्यमा (ग) (क) मध्यमा for (sem) 


(शुद्धच, ) (ग) शुद्धयना (क) शुद्धघवमा for (मुहुर्मध्यमा) 


. चैत्रसिताद्योद्योन्दपतिः for (चेत्रसिताद्योब्दपति) 
. तद्युगणात्‌ for (तद्यगणा) 

. पतिः शुध्यूनाया for (पतिद्धूनाया) 

. gegat for (मुहुमं ध्यमा) 

. पतिः शुद्ध च,नाया for (पतिद्धूनाया) 

. तत्‌ दृगणा for (aama) 

. मध्यमा: for (मध्यमा) 


स्वगतेः (ख) स्वगते for (स्वगतेः) 

घुणक्षरं (च) for (garai) 

g (क) (ख) qF for (दुच्चं ) 

ग्रहणानां (ख) (च) for (ग्रहाणानां) 

मल्यग for (Wem) 

'संवादः' पद लुप्त है ! श्लोक तो 'तस्य' पर समाप्त है । 
fart for (शीघ्र) 


(घ) खखखाक १२००० हुताब्देम्यो, गतगम्याल्पा: खशुन्ययमल Yoo हृताः । 


लब्धं त्रि ३ सायक ५ हतं कलाभिरूनौ सदाकन्दू ॥ ५९ ॥ 

शशिवतु जीवे fg २ हतं, चन्द्रोच्च तिथि १५ हुतं तु Radia । 

द्वीषु ५२ हतं च gata, द्वि २ कु १ वेद ४ हतं च पात कुजञ्चनिषु ॥ ६० 
fao उपर्युक्त दोनों शलोक १६०२ go में प्रकासित ब्राह्मस्फुटसिद्धान्त में 
“अतिरिक्त हैं । 


मध्यगतिज्ञं वीक्ष्य श्री षेणायभटविष्णु चन्द्रज्ञा: । 

सदसि न भवन्त्यभिमुखाः fag हृष्टवा यथा हरिणाः ॥ ६० d 
यंगभगरामान याताहगण दिनवारमध्यमाद्ययु । 

मध्यमगति दविषष्ट्यार्याशां प्रथमकृतो हे ॥ ६१ N 


PPRPDPAPAL ADL LAL ADL LA DP PDD री 


. वीक्ष 1०7 (वीक्ष्य) 

हिष्ठा for (£T) 

. श्रीहृर्षेणार्य for (श्रीषेशार्य ) 

. विभुचन्द्राद्या ०7 (विष्णु चन्द्रज्ञा:) 
. हरिणः for (हरिणाः) 


PLL LL LLL AL AL PD SPD AD DDD AD POPP ^ U^ 


६०. (ग) 


AL AAt os 


~ 
Zl] 
ind 
an शी 


, हग्रण for (miu) ! 
. हिषष्ट्यायणां (ग) fesgarat (क) दिषष्टर्याणां for (द्विषष्ट्यार्याणां) 
. प्रथमः कृतोध्यायः (ग) (क) प्रथमाः for (प्रथमकृतो है) 
(ग) वि०+इति श्री ब्रह्मसिद्धाते मध्यमाधिकारः प्रथमः 1L 
(ख) ५. यतो for (याता) 

२. द्विषष्टार्याणां for (द्विषष्ट्यार्याणां) 

(ख) की दृष्टि से ६३ श्लोक हैं, २३ वां अधिक है । 

(च) 3. प्रथमः for (प्रथम) 

Y. कृतोध्यायः for (JAR) 


Aw A १०७० 


( २३ ) 


॥ श्रीगशेशायनमः u 
यस्मान्न मध्यतुल्यः प्रतिदिवसं हइयते ग्रहो भगशो । 
तस्माद्‌ कल्पकरं वक्ष्ये मध्यस्फुटकरराम्‌ ॥ १॥ 
प्रथज्याभुयमला मुनियमवेदा वसुःनलषटका | 
रसकृतवसवः शशिषंचखेन्दवश्चन्द्रशरसूर्याः ॥ २॥ 
षटुदधिमनवो भूवाग्तिरसशशांका मुनींदवसुचस्द्राः | 
इन्दुनवनन्दचन्द्रा रसतिथय यमला रवित्रियमाः ॥ ३॥ 


An 
(घ) १. सस्माह for (तस्माद्‌) (ग) तस्माहक्‌ तुल्यकरं (क) तस्माहक्‌ तुल्यकर 
for (तस्माद्कल्पकरम्‌) 
२. स्फुटं for (स्फुट) (ग) स्फुटीकरणम्‌ (क) स्फुटीकरणम्‌ for (स्फुटकरयाम्‌) 
३. वक्षे for (वक्ष्ये) 
Y. मध्यम for (मध्य) 
(ख) १. तस्माहक्‌ तुल्यकरं for (तस्माद्‌ कल्पकर ) 
२. स्फुटीकरणम्‌ for (स्फुटकरणम्‌ ) 
५. “मंगलसूचक शब्द लुप्त है | 
१. तस्मात्‌ ह for (तस्माद्‌) २ स्फुटं for (स्फुट) 
१. मनुयमला for (भूयमला (ग) (क) अर्धज्यामनुयमला for (अर्घज्या- 
भूयमला) 
२. वसुज्वलखट्काः (ग) (क) वसुज्वलनषट्का: for (वसु्नलखट्का ) 
१. अधज्यामनुयमला for (अधेज्याभूयमला) 
२. वसुञ्बलनषट्काः for (वसुऽनलखट्का) 
३. चन्द्रममूर्या for (चन्द्रशरसूर्या:) 
१. अढँज्यामनुयमला for (अर्धज्याभूयमाला) 
२. वसुज्वलनषट्काः for (वसु$नलषट्का) 
(घ) १. तिघिय for (तिथय) (ग) (क) रसतिथि (ख) रसतिथि for (रसतिथय) 
R 
3 
Y 
4 
E 
9 


(च) 
(घ) 


(ख) 
(च) 


. यस्ता: for (यमाः) (ख) for (यमाः) 
. भूताग्ति (क) (ख) (च) for (qafa) 
` मुनींदु (क) (ख) (च) for (मुनींद) 
. षडवब्धि for (agafa) 
. चन्द्रा for (चन्द्रा) ' ! 
. चन्द्राः for (चन्द्रा) (च) १. तिथि for (fra) 


(ग) 
(क) 
(ख) 


Y 


(च) 


(ग) 


( २४ ) 


ऋतुनवखगुणः नवशरचन्द्रगुणाः सप्तशुग्ययमदहना | 
y 
द्विजितगणा स्त्रिरसरदा खस प्रयम छिद्र ष जिनाः॥ ४ ॥ 


PPDDA DD ADS MAM 


१. चन्द्रागुणा (च) for (चन्दगुणा:) 
२. 


सप्त for (सप्त) (ग) सप्तयम वह्नयो व्यस्ताः ॥ ५ ॥ for (सप्रयम- 
छिद्रेषु जिना: ॥ ४ 11) 


३. गुणा for (गुणः) 
ce 
५, रदाः for (रदा) 


दहनाः for (दहना) 


(क) 'क में अंकित तहीं। इसके स्थान में दूसरा श्लोक अंकित है जो अगले पृष्ठ 


पर दिया है। 


(ख) यहां यह श्लोक अंकित नहीं है। 
(च) २. सप्त for (सप्र) 


६. 


छिद्रेशु ०1 (खिद्रेषु) 


७. क्रमसख्या लुप्त । 


(क. ख. ग.) में अतिरिक्त श्लोक — 


१ ९ 
छिद्रेपु जिना कृतनव पंचयमा दं नंद चन्द्रमुनि पक्षा: । 


Y & 3 
दन्ताष्टयमागुरा रामनवयमाः शशिख रामा: ॥ ४॥ 


RLA खगुणा नवशरचद्रगुणाः सप्तशून्ययमदहना: । 


Lf $ 
द्विजिन गुणास्त्रिरसरदाः खसप्तयम बह्वयो व्यस्ताः ॥ ५ ॥ 
(क) १. यमाः for (यमा) 


- 'दं लुप्त पद है। (ख) 

` शशियमखरामाः॥ ४ ।। (ख) शिशिगुणखराम for (शशिखरामा:) 
. जित for (जिन) | 

. दताष्ट for (zag) 

. यमगुण for (यमागुण) 

. व्यास्ता: for (व्यस्ताः) 


(च) वि० इस स्थान पर यह श्लोक लुप्त है । 
पृष्ठ 59 पर नीचे की ओर अन्य लेख में “क्रतुनव'””""'“““""""से-खसप्रयम” 
तक विद्यमान है । इस पर क्रम संख्या कोई नहीं । 


4. 


( २५ ) 


कृतनव TATA नन्द चन्द्र दन्ताष्ट ANTM रामनवयमाः | 
शशियस खरामाः मुतिपक्षाः वह्नयो व्यस्ताः ॥ ५॥ 
सुनयोष्ठयमास्त्ररसा रुद्र शहांकाः समुद्रम्‌निचन्द्राः 
नववेदयमामुनिगुणा हुताशना वसुगुणासमुद्राः ॥ ६॥ 
रूपे न्ट्रियेषवोरसनगते बइचन्द्रशीतकरवसवः | 

वसुशरनन्दाः सागररुद्रशशांकाः नवागार्काः ॥ ७॥ 
त्रिविषयवेदहाहांकाः पंचत्रिरसँदवो ब्धियमधृतयः à 
प्रतिधृतिस्वयमानवज्ञशियसपक्षा सागर द्विजिना ॥ ८ ॥ 


(घ) १. यमा (च) for (यम) 

(ग) वि० यहां चौथे श्रौर पांचवें श्लोक की चारों पंक्तियों को कुछ भिन्न प्रकार से 
लिखा हे । (क) 

(क) १. क+षट छिद्रेषु जिना २४५६+ 

२. यमाः + 3X €Y + for (यमा) 

३. चन्द्रमुनिपक्षाः २७१६ for (चद्रदन्ताष्ट) 

१. यमाःत-२८३२ for (यम) । इसके पञ्चात्‌ दूसरी पंक्ति प्रारम्भ 

Y. FIERE 

X. +३०२१+ 

यहां 


(ख) यहां पर यह श्लोक “लुप्त है। 


(ग) ३. गुण (च) for (गुणा) 
(क) ४. tat: for (रुद्र) 
(च) २. कुताशना for (हुताशना) 
(घ) 

) 


घ) १. त्वेवश्चन्द्र £०7 (तवश्चन्द्र) 
(क) २. शशांका (च) for (शशकाः) 
(ख) ३. नन्दा for (नन्दाः) 

४. नवागार्का for (नवागार्काः) 


(घ) १. द्विजिनाः (ग) (च) for (द्विजिनाः) 
2. ख (क) (च) for (स्व) 

(ग) ३. पक्षाः (क) for (पक्षा) 

(ख) ४. भि for (ति) 
(वि० देखिए पृष्ठ २६--सारणी के लिए) 


( २६ ) 


रदरसयमला गणवेदवसयमाः घटक विषयश्न्यगुणाः । . 
खमुनिरसा व्यासाद्ढ नवरदचन्द्रा जिनांशय्याः॥ ९ N २४।१३।२९ 


———— thse a मम मता मित वि वि E SEDED ED EDD nne 
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२१४ १८८७ २६३२ ७ | ५५१ | १८२४ 
४२७ | १९९१ | ३०२१ २८ | ६७६ | २०१९ 
६३८ | २१५६ | ३०९६ ६३ | ०११ | २२१९ 


5४६ | २३१२ | ३१५६ | १११ | exe | २४२४ 
१०११ | २४५६ | ३२०७ | १७४ | १११४ | २६७२ 
१२५१ | २५९४ | ३२४२ | २४६ | १२७६ | २०४३ 
१४४६ | २७१४ | ३२६३ | ३३७ | १४४३ | ३०४६ 


१६३५ २८३२ ३२७० ४३८ १६३५ ३२७० 


& (घ) १. रदा (ग) रदा (क) (च) for (रसा) 
२. २४॥ १३२६ for (२४।१३।२९) ॥ (ग) १३२६+॥ २१४ ॥ ४२७ 
॥ ५३५ ।। ८४६ | १०५१ ॥ १२५१ UL १४४६ ॥ १६३५ || १८१७॥। 
॥ १९९१ ॥ २१५६ I २३१२ ॥ २४५९७ ॥ २५६४ ॥ २७१९ ॥ . 
॥ २८२२ ॥ २६३३ ॥ ३०२१ ॥ ३०९६ ॥ ३१५९ ।॥।३२०७।।३२४२॥। 
॥ ३२६३ H ३२७० ॥। एतेक्रमस्थाः ।। श्रत उत्क्रमस्था: ।। ७॥। २८॥ 
। $81 222 । १७४ । २४९ 1 ३३७ । ४३८ 1 ५५१ । ६७६ । ८११ 1 
। ९२७। १११४ 1 १२७६ | १४१३ । १६३५ I १८२४ | २०१६ | 


ह. 1 २४२४ 1 २६३२ 1 २०४३ । ३०५६ 1 ३२७० | BRAT 
u+ 


(ख) ४. जिनांशज्या for (जिनांशय्याः) 


(सारणी) (घ) १. १८१७ (ग) (च) for (१८८७) 
| २. २७१९ (ग) (च) for (२७१४) 
३. २६३२ (ग) (च) for (२६७२) 
(क) यहां यह सब लुप्त हैं। | 


१०. 


११. 


( २७) 


लिप्तास्तत्त्वयमहूता २२५ लब्धं द्याषष्ट्यांतराहता छेषात्‌ | 
तिथिकृति २२५ हृत्फलयुता लब्धषष्ठया हा IgA U १० d 
ज्यां प्रोह्य श्लेषगुणितास्तत्त्वयमा ज्यांतरा घृतालब्धम्‌ । 

Aq विशद्धजीवासंस्यातिथि कृतिवधे चापम्‌ ॥ ११ ॥ 


en, 
e 
A. 
G 4^ c 


aa 
a 

w 
wo 


Kg w Ay wo 
t. क छः 2 


SAT ७७९ ७ LL LLL LL LAS LLL LL 


ज्याष्ट्यांतरा (ग) ज्याज्यांतरा (क) ज्याज्यांतरा (च) for (द्याषष्ट्यांतरा) 
amq (क) for (ga) 

ET (ग) ज्या (क) (ख) षष्ट for (agr) 

ज्या (ग) ज्या (क) (ख) ज्या for (द्वा) 


. मलहृता (ख) यमाहुता for (यमहूता) 
. २२५ हृतात्फल for (हृत्फल) 


लब्धं for (लब्ध) 


. हृतात्फलयृतात्‌ for (हृत्फलय्‌ता) 


. लब्धद्याधूचां for (लब्धद्याषष्ट्यां) 


८. ग्रहणमेव for (ग्रहणमेवम्‌ ) 


, २., २२१ हृतात्फलय्‌ता for (२२५ हृत्फलय्‌ता) 
. yar for (षष्ट्या) - 

. छा for (द्वा) 

. ज्यांतरो (क) ज्यांतरोद्धृता (च) ज्यांतरोधुता for (ज्यांतराधुता) 
. संक्ष्या for (संख्या) 

. गुरिणतात्तत्वयमा २२४ for (गुणितास्तत्त्वयमा) 
cb 

ORE 

, ay (ख) सेष for (शेष) 

७. प्रयोज्यय for (प्रोह्य) 

, at for (iei) 

. प्रोज्य for (प्रोह्म) 5. eter for (क्षेप्यं) 


3 


मध्याद्िशोध्य मंद शीघ्रात्संशोध्य मध्यमं KRH । 

अयतिगता यया यो युति पदेऽन्यथा बाहुकोटिज्ये ॥ १२॥ 
त्रिज्याहता भुजज्या २२७० युगयुकपरिधि FAAT गुणाप्त्या । 
यग्मांत परिधिरधिको हीनोऽधिकः हीनोधिकः स्पष्टः ॥ १३ ॥ 
तद्गरितेज्ये भांश: ३६२ Wd फले कोटिफलयुता त्रिज्या ३२७० । 
श्राद्न्तयोनिहीनो पदयोद्वितृतीययोः कोटिः ॥ १४ ॥ 


(स) 


. व्ययूयगतयेयोर्यूजि (ग) अ्रयूजिगतयेयोय्‌ जि for (ग्रयुतिगताययायो यति) 
. प्रयुजिगतेर्योज्ययोयजि for (श्रय्‌तिगताययायोय्‌ति) 


` अयू तिगे for (अयूतिगता) २ या for (यो) ३ युति for (afa) 


अवग्रहचिह्नलुप्त 


aria (ग) gate (क) gataz (ख) द्रध्वयांतर for (aata?) 


. गुणात्प्त्या (ग) गुणप्त्या for (गुणात्या) 
. परिधिको हीनो हीताधिक: for (परिधिरधिको हीनोऽधिकः हीनो$धिक:) 


३२७० हृता (क) त्रिज्याहूता (च) for (त्रिज्याहता) 


. यह संख्या अंकित नहीं । 
. ऽधिकः' शब्द अंकित नहीं (क) 


. 'यृग्मांतर for (यूग्मांत) 
. “हीनोऽधिकः' पद लुप्त हैं 


हीनाधिकः for (हीनोधिकः) 


. २७७० for (२२७०) २--८-- 

. परिधिकोहीनो for (परिधिरधिको हीनोऽधिकः) 
विहीना (ग) विहीना (क) विहीना for (निहीनो) 
- ह ते (क) for (हृते) 

- द्वित्रितीययो: for (द्वितृतीययोः) 

t. विहीनो for (निहीनो) 

(च) १. 


विहीना for (निहीनो) 


१७. 


१८. 


१९. 


( २६ ) 


TZ जफल कृतियोगांन्मूलं कराः पदेष्वयुग्युक्ष । 
स्वपरिधिगुणा क्रमोत्क्रमजीवा भांशे ३६० हु तान्मन्दे ॥ १५ ॥ 
क्षयधनधनक्षयास्तत्फलानि MET ऽन्यथा धनं धनयोः । 
ऋरामृणयोर्योगान्तरमृणधनयोस्तुल्ययोः श न्यं ॥ १६ ॥ 
तच्चापं मन्दफलं फलयोगान्तरवशाद्वनमुरणं रवशाद्वनमृणा aT । 
शीघ्रफल तद्गुखिताद्व्यासार्दधात्‌ करालब्धधनुः ॥ १७ ॥ ३२७० 
देशान्तरे खमध्ये भुजफलचापे भुजांतरे च कृते । 
e^ 

उत्मण्डले$क चदख्रो स्पष्टो रविचरदले क्षितिजे ॥ १८ ॥ 

१ SN २ 
अर्कोदयास्तमययोविना चराँद्धन रात्रिदिनदलयोः | 
न स्फुटमार्यभटोक्त रपष्टीकरणां स्फुटोक्तिरतः ॥ १९ di 
१. कर्ण पटेष्वग्युक्ष्‌: for (करां: पदेष्वयूग्यूक्षु) 
२. गुणाः (च) for (गुणा) 
३. भ्यांशे for (भांशे ३६०) (ग) हृ ताफलं मंदे for (हू तामन्दे) 
४. wii: (क) हृ तामांदो (ख) gama for (हूं तान्मन्दे) 
५. पदेष्वयुक्‌ युक्‌ स्यात्‌ for (Rarqa) 
६. क्रमोक्रमजीवा for (क्रमोत्क्रमजीवा) 
१. कणपदेष्वयृक्षः for (करणः पदेष्वयुग्य्‌क्ष) 
३. ज्यां (wi) शे for (भांशे) ४ garda for (garaz) 
१. घनयो: for (घनयोस्‌) 
२. योगोन्तर for (योगान्तर) 
३. तुल्ययो for (तुल्ययोः) 
१. गुसुता for (गुणिताद) 
२. व्यासाड त्‌ (क) व्यासोर्द्धात्‌ for (व्यासार्द्धात्‌) 
३. मृणांवति for (yuat) 
t. तद्गुशितोद्‌ for (तदगुणिताद) 
१. स्वमध्यो (ग) स्वमध्ये (क) स्वमध्यो (ख) स्वमध्यो for (खमध्ये) 
१. स्वमध्यो for (खमध्ये) 
२. का for (ऽक) 
१. अर्कोदयास्तममयोविना for (अर्कोदयास्तमययोविना) 
२. राभि for (रात्रि) 
१. अरक्कोदयास्तमययोविना for (अर्कोदयास्तमययोविना) 


( ३० ) 


quem मनुद्रितयं त्रिशोनं दिनदलेन तस्य प्राक्‌ l 33 
तिथिधटिकाभिस्त्रयंशाधिकोतमनाधिक पइचात्‌ । zu ॥ २० n 
द्य दले जिनलिप्तोने दशनद्वितयं (22) द्विशर ५२ कलोनु प्राक । 
पइचाद्यतोर्नामदोः सूयवहरा धन परिध्यंशाः ॥ २१ ॥ 


LLNS 


| २. तिथि --१५--(ग) for (तिथि) 
३. त्र्यंशा (ग) स्त्रियशाधिकोन ।१४।०॥१३॥२०॥ for (स्त्रयंशाधिकोन) 
(ग) v. siata (क) for (त्रिशोनं) 
५, पश्चात्‌ व for (पश्चात्‌) 
(च) २. +१५+ १ संख्या लुप्त 


३, त्र्यं gingn शाधिको for (त्रयंशाधिको) 


२१. (घ) १. कलोनं (ग) (क) (ख) कालोनं for (aata) 

२. यहाँ ५२ संख्या जो 'द्विशर' के बाद अंकित है, लिखी हे । 
३. मंदोः for (मिंदो:) | 

(ग) ५. संख्या अंकित नहीं है । 
६. संख्यां अंकित नहीं है 1. 

(क) ७. सूर्याहण for (सूर्यं वहण) | 

(ख) ८. चुदलेतिन for (द्युदलेजिन) 

(च) ६. संख्यालुस १ कलोनं for (कलोनु) 


२. +५२+ ७ सुयवहण for (सूर्यवहण) 


( ३१ ) 


eer दलपरिध्यंतर गृणाकृता त्रिज्यया स्वनतजीवा । 

ऊने धनमृणमविके fears परिघो स्फुटः परिधि: ॥ २२ n 
सुजफलचापं केन्द्र षड़ाइयूने खावृणां मध्ये । 
स्वभुजबलचापमिन्दो षड़ाइयधिके धनं भवति ॥ २३ ॥ 
देशान्तरास्ञमेवं स्पष्टीकरण दिनाद्धपरिधिभ्याम्‌ । 

कृत्वा तत्तिथ्यन्त स्फुटपरिघिभ्यां स्फुटावसकृत्‌ ॥ २४॥ 


२२. (घ) १. हृता (ग) (क) (च) for (कृता) 


२. तृज्यया for (त्रिज्यया) (क) त्रिज्ययाइच नतजीवा for {त्रिज्यया स्वनत- 
जीवा) 


(ग) यहां निम्नांकित संख्या अधिक हे-- 


v, मधिका for (मधिके) 


(ख़) ३. तद्युदलं for (तद्युदल) 
(च) ६. परियो for (परिघौ) 
२३. (घ) १. षड़ागूत्ये (च) for (षड्ाइयूने) 
२. फल (च) for (बल) 
(ग) ३. षड़ाशधिके (क) षड़ास्यचिके (ख) षड़ाइ्याधिके for (षड्राश्यघिके) 


२४. (क) १. तत्तिथ्यन्तः (ख) तत्तिथ्यन्तं for (तत्तिथ्यन्त) 


( २२ ) 


प्राक carer याभिधंटिकाभिदिनदलातनतः सूय: । 

favda तद्रहिते त्रिशत्‌ घटिकावशेषाभिः ॥ २५॥ 
विपरीतमरधेरात्राच्चद्धग्रहणे शशी रविग्रहरो । 
सुर्योगतस्ततस्ताभिरेव घटिकाभिरि'दुरपि ॥ २६ ॥ 

दिनदल परिधि स्फुट तिथिनतकेन्द्रज्यावधो ग्‌ शोकन्दोः | 

इंदू घृति धृतिभि १९१ नवनववेदे ४९९ व्यासाद्वकृतिर्भक्तः ॥ २७॥ 


PN 


२५. (घ) १. 


mm 
H 

v 
uJ 


i 


(च) 3. 
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१०६६२६०० 


तद्रहिव for (ग) (तद्रहिते) (ग) तद्रहितस्त्रिशदू for (तद्रहिते त्रिशत्‌) (क) 
तद्रहितं for (तद्रहिते) 


, त्र्यंशद (क) त्रिदशत for (त्रिशत्‌) 


नतसूर्यः for {नतः सूर्यः) 
घटिकाभि for (घंटिकाभि) 


. ्रिशदधिकावशेषाभिः for (त्रिशत्‌घटिकावशेषाभिः) 
. हिनिदलान्तत्‌ gå: for (दिनदलान्ततः सूर्यः) 


त्रिशद्‌ for (निशत्‌) 

यतस्वषः for (यतस्ततस्‌) 

चन्द्रग्रहणे (क) चन्द्रग्रहादिनिग्रहाणः for (चन्द्रग्रहे) 
रेवमथ £07 (रेव) 

चन्द्रग्रहणो for (mangà) 


. दज for (दल) 
. व्या for (ज्या) (क) ज्यावाधो for (ज्यावधो) 


meat: (ग) (wr) Beat for (केन्दोः) 

इंद्रतिधृतिभि (ग) (क) इंदूविधृतिभि for (इंदूधृतिधृतिभि) 

भक्त: for (भक्तः) (ग) (ख) कृतिर्भाक्त for (कृतिभंक्तः) 

१०६६ ॥ २९०० for (१०६६२६००) ` 

aasa (क) गव्यासाद्धंकृते for (व्यासारद्ध॑कृति) 

fae रेखाङ्कित. दोनों संख्याएं “वेदँ” के पश्चात्‌ एक स्थान पर हैं। 
(१९१, ४९९) 


. गुणौकस्तः for (ग्‌ णोकिन्दोः) 


नेवनववेदै (च) for (नवनववेदै) 
fae संख्याएं मूल में लुप्त हैं । | 
mat: for (कन्दो ५. भक्तः for (र्भक्तः) 


PAS 


२८. (ग) 


A 


( ३३ ) 


फलविकला वां सुय प्रागुणमसकुन्नते घनं पश्चात । 
केन्द्रफलमृरां चन्द्रऽन्यथा धनं चेहरां स्पष्टो ॥ २८ ॥ 
अर्कफलभुक्तिघाताद्धगणकलाप्तँ भुजांतरं रविवत्‌ i 
स्फुटभुक्तिरतीतष्य ग्रहान्तरं वर्तमानेऽह्वि ॥ २९ ॥ 
क्षयधनहानिधनानि प्राक्‌ पःचादन्यथा खेरिदोः । 
प्राग्वत्पचात्स्वगतो धनक्षयक्षयधनानि प्राक्‌ ॥३०॥ 
ब्रह्मोक्तमध्यरविशशितदुच्चतत्परिधिभिः स्फुटीकरणम्‌ । 
gaa स्पष्टतियिदु रभ्नष्टाव्यतंत्रोक्त TET 


१. धनन for (घन) 

२. चेहणं (क) में ऋण (ख) Aza for (चेहरा) 
. चा प्रात्यपा for (चन्द्रेऽन्यथा) 

. विकल for (विकला) 

. सूर्यो for (सूर्ये) 

. मासत्कृते 10 (मसकृन्नते) 

. धृतिभिनंवनववेदौ for (केन्द्रफलमुरां ) 
. चेहणं for (चेहरा) 

. भरणे for (W) 

9 ERINSEEUSUS ee one 

. fg: for (fg) 

. रतीतेष्यद्‌ for (रतीतेष्य) 

. ऽहनि for (ऽह्नि) 

. अक्क for (अर्क) 

. रतीतैष्ट्रयद्ग्रहोतर for (virer ग्रह्मन्तर ) 
, fg: for (sfr) 

. धनानि' पद लुप्त हे । 

. प्राग्वत्‌ for (प्राक्‌) 

Sp 

त्वैवं (ग) (क) (च) for (gs) 
, स्पष्टतिथे for (स्पष्टतिथि) 

. च for (भ्र) 

. स्फुटाकरणम्‌ for (स्फुटीकरणम्‌) 
प. कुंत्रीक्तो for (तंत्रोक्त:) 


NN खा AO a X रट KO I 6 “0 gc ० D 


३३. 


३४. 


aX. 


( २४ ) 


स्वदिनाद्ध परिधिभुजकलचापं मव्याकचखयोः कृत्वा । - 
पुववदन्यत्स्पष्टं संव्यवहाराथ मेवं वा ॥ ३२ N 
ग्रायभटस्याज्ञानान्मध्यममन्दोच्चश्ीघ्रपरिधिना । 

न स्पष्टा भोमाद्याः स्पष्टा ब्रह्मोक्तमध्यायः ॥ ३३ N 
मंदोच्चनीचतृत्तस्य परिधिभागाः सितस्य विषमांते । 

नव € युग्मांते रुद्राः ११ शीत्रों जान्तेडग्निसयमलाः M २६३ ॥३४॥ 
य॒ग्मांतेष्टशरयमाः २५५ मंदफलात्मध्यम: स्फुटो मध्यः | 
शीघ्रफलात्स्पष्टो सकृदेवं स्वफलेत्ञंगुरसौराः ॥ ३५ N 


. स्पष्टो (ग) स्पष्टौ (क) east for (स्पष्टं) 


. मध्याङ्ग for (मध्याकं) 


. परिधीनाम्‌ (ग) (क) (च) for (परिधिना) 

. त for (न) 

. भौमाछा for (भौमाद्याः) 

. स्पष्ट for (स्पष्टा) 

. ते for (न) ३ भौमाद्या for (भौमाद्याः) 
- क्रमसंख्या लुप्त 


- यमलाः (च) for (यमलाः) 
- ३४।२६३ for (२६३1३४) (क) संख्या लुप्त है i 
- शीघ्रो (च) for (sfreit) 


यह शलोक यहां ३० वें इलोक के पश्चात्‌ है । यद्यपि इस प्रति में श्लोक 
संख्या नहीं दी गई है । 


. विसगंलुप्त ५. अवग्रहचिह्ल लुप्त 


(घ) १. फलानु (म) (क) (ख) मंदफला for (मंदफलात्‌) 


(ग) २. 
(क) ३. 
- युग्मांतिष्ठ for (qariy) 
- सरयमा for {शस्यमाः) 

ˆ फलानु for (फलात्‌) 


मध्यम for (मध्यमः) 
सौरः for (सौराः) 


( 


3 बुधमंदपरिधिभागावसुरामा 9 
बुधमंदपरिषिभागावसुरामा: ३८ SUI eias । 

x 
रविजस्यशुन्यरामा ३० सशीघ्रपरिधिहिगुणचन्द्राः ॥ ३६ ॥ 
देवगुरोरष्ट्रसा ६८ भास्कर पुत्रस्य शरगणाः ३५ स्पष्टाः । 

3 
कुजशीधरकेन्द्रपद्गत ये अल्पज्याभिभागोने: ॥ ३७॥ 


aul 
^C 
ed 


SL LPDLLPLSP LL LS 


३६. (घ) १. बुमंदपरिधि for (वुधमंदपरिधि) 
sex HE) (च) 
३. ज्ञ (ग) (क) (ख) (च) for (स) 
४. द्विगुण (ग) for (द्विगुण) 
५. +१३२+ (ग) (च) 
(ग 


(क 


कनक“ 


६. रामा for (रामाः) 


eee” 


fao मूल में ifra संख्याएं यहां लुप्त हैं । 


(ख 


N? 


७. रंशा for (भागा) 
८. त्रयस्त्रिशत्‌ for (त्रयस्त्रिशत्‌) 
९. चन्द्रा for (चन्द्राः) 


१०, रामाः for (रामा) 


0 


(च 
qe. (घ) १. रस्य (क) रस for (रसा) 
२. शरगुणा स्पष्टाः । ३५ for (शरगुणाः ३५ स्पष्टाः) 
३. याल्पज्या (ग) (क) for (अल्पज्या) 
v. fa (ग) (क) (च) for (fx) 
५. नौः for (4:) 


(चो २, झरगुणास्पष्टाः ३५ for (WORT: ३५ स्पष्टाः) 
3. याल्पद्या for (अल्पज्या) 


PP LDP PP PPP SENESE NENE PDD LADD LLP PDL LPP PLP PAD 


१. गंणिता: (च) for (गुणिता) 
. २३१२ (ग 
३. 


३८. (घ) 


३९. 


( ३६ ) 


१ ६ De E u ES 
सप्तभिरंशैगुँ रिता ६४० दिवद्ध राशिज्यया हृताप्तांशः | 


२३१ 


अधिकोनकुजमंदों मृगकर्कादो स्फुटो भवतीति ॥ ३८ N 
तत्स्फटपरिधिः खनगां: ७० शीघ्रस्फुटपरिधिराप्तभागोनाः । 
बेदजिनाबिशोना: २४३।३० HAH कुजस्यवम्‌ ॥ ३९ ॥ 


3 


PP PALL PA PLD LP AD PPL 


) (च) for (331) 
नः (ग) (क) (च) for (न) 
) 


४. स्फुटो (ग) (क) (ख) (च) for (स्फुटौ) 


n 
. यहाँ यह संख्या नहीं है (च) '४० संख्या लुप्त 
. दिवाद् for (farè) 


(ख) ६ 


भवति (ग) (क) भवंति (ख) भवति (च) for (भवतीति) 


fao मूल में दी गई संख्याएं' लुप्त हैं । 
हताप्ताशः for (हताप्तांश) 


. ऐगकवचादौ for (मृगकर्कादौ) 


मृगकङ्कादौ for (मृगकर्कादौ) 


, oro (च) for (७०) 

. २४३४० (ग) (च) for (२४३।३०) 

. स्पटीकरणां (ग) स्पष्टीकरण (ख) for (स्फुटीकरणां) 
. राष्तभागोना for (राप्तभागोना:) 

. स्त्रिशोताः (ख) स्त्रांशोना for (स्त्रिशोनाः) 


- भागाः स्पष्टाः । (कुजशीघ्रस्फुट परिधिभागाभवंति) 
- दूसरी पंक्ति--के ते वेदस्त्रंशोना एते १४ परं आप्तं भागोनाः 11 


वि० ऐसा प्रतीत होता है कि लिपिकार मूल इलोक लिखना भूल गया | 
केवल टीका उपलब्ध है । 


- Wat ना for (राप्तमागोनाः) 


(च) ८. 


तेत्सुट्‌ for (तत्स्फुट) e परिधिः for (परिधि) 


v. fexisitar: for (स्त्रिशोनाः} 


( २७ ) 


मन्दफलं Reise’ तच्छीव्रफल च मध्यमे सकले । 
मध्ये सकृत्‌ fafaga: cast भुक्ति स्फुटाग्रहवत्‌ ॥ ४०॥ 
ग्रहकेन्द्रभुक्तिज्याकरगुणिताद्यजीवया भक्ता २१४ d 
लब्धं स्फुट परिधिगुरग भगरपांशहतं कलाभिस्तु ॥ ४१॥ 


४०. (घ) १. फलं (ग) (क) (ख) फलस्य for (फल) 
२. सकलो (ख) (च) for (सकने) 
३. सध्येऽसकृत्‌ (क) मध्यशकृत for (मध्येसक्कत्‌) 
४. भुक्तिः (ग) (च) for (भुक्ति) 
७. क्षितिसुते (ख) for (क्षितिसुतः) 
७ स्फुटौ for (स्फुटा) 
(ख) ८. र्घा (च) £ for (sz) 
(च) ९. aads for (तच्छीघ्) 
४१. (घ) १. ग्रहमंदकेन्द्र (ग) (क) ग्रहमंद्रकेंद्रा (ख) ग्रहमंदकेन्द्र for (ग्रहकेन्द्र) 


AS 


. ज्यतिर (ग) safar (क) ज्यतिर (ख) ज्यातर for (ज्याकर) 
३. फलकबाशि: 1 (ग) (क) फलकलाभिः for (कलाभिस्तु) 

(ग) v. द्यजीवया (क) (ख) गुणिताद्या for (चजीवया) 

(ख) ५. भक्ताः for (भक्ता) 
६. स्फुटि for (स्फुट) 
3. फलकलाभि for (कलाभिस्तु) 


(च) १. ग्रहमंदकेद्र for (ग्रहकेन्द्र ) 
२. ज्याँतर for (ज्याकर) 


३. फलकबभिः for (कलाभिस्तु) 


( ३८ ) 


मृगकर्काद्यादूनाधिका स्वमध्यमगतिः स्फुटाक दोः । 
वीघ्रगतिमंदफलस्फुटभुत्तथुनां कुजादिना ॥ ४२॥ 
शीत्रफलं भोग्यजीवागणिता माघजीवया विभजेत्‌ । 
फलगरिएतं arate विभाजयेत्‌ शीघक्रकरणेन ॥ ४३ ॥ 


NAA 


AAAS 


४२. (घ) १. मृगककर्धादादूना (ग) (क) मृगकर्काद्यवूनाधिका for (मृगकर्काद्यादूनाधिका) 
२. egaat: (ग) (क) egeret: for (स्फुटाकन्दोः) 

. atana (क) शीघ्रगति: for (शीघ्रगति) 

. भक्तूनां (ग) भुक्तचूनां (क) भुत्तथूनां (ख) for (ser नां) 

. कुजादीनाम्‌ । (ग) (क) (ख) कुजादीनाम्‌ for (कुजादिना) 


IS XKX Ww 


(ग) ६. स्वमध्या for (स्वमध्यम) 
७. मंदफल (ख) मदे for (मंदफल) 
(a) इस श्लोक «T quid लुप्त है-- 
८. शीघरगतिः for (शीघ्रगति) 
९. "WW पद लुप्त हे । 
(च) २. स्पुराङ्कू el: for (स्फुटाकंदा:) 
Y. yaaa for (भृत्तच्‌ नां) 
१. कुजादीनां for (कुजादिना) 


t. शीघ्रफल (ग) (क) (ख) शीघ्रफल (च) for (शीघ्रफल॑ं) 
२. खु गुशिता (ग) संगुशिता (क) संगुणिता (ख) for (गुणिता) 
३. wag for {विभजेत्‌} 
0) ४. aia (a) for (त्‌ शीत्र) 
४. विभजयेत्‌ (ख) विभाजये (च) for (विभाजयेत्‌) 
(ख) ६. व्यासाध्यं for (व्यासाड) . 
७. शीघ्रकरणेता for (शीजघ्रकरणेन) 


| (च) २. *r3fumr for (गुशिता) s. मद्य for (माघ) 


PAPAL AS 


SS, 


YY. 


YR. 


४७. 


( ३९ ) 


लब्धोनाझी घ्रगतिस्फुटभुक्तिलब्धमधिक चेत्‌ । 

शीघ्रगतेः शीश्रगतिः लब्धा संशोध्य वक्रगतिः ॥ ४४॥ 
देयमसुताय नेदं शपथरपि दत्तसुकृतनाजञाद्यः । 
यात्राविवाहजातक फलस्फुटत्वं यतः स्पष्टे: ॥ ४५ N 
सेषादितः प्रवृत्तानार्यभटस्य स्फुटाः युगस्थादो i 
श्रीषणस्य कुजाद्याः सूर्या्चविष्शुचन्द्रस्य ॥ ४६॥ 
दुरञ्रष्ठाः स्पष्टा श्रीबेशार्यभटविष्णुचन्द्रे । 
यस्मात्‌ कुजादयस्तेषु न विदुषामादरस्तस्मात्‌ ॥ ४७॥ 


NN PLR uf EPA LLP Fs 


१. शीघ्रगति: (ग) (क) गति (ख) शीत्रगतिः (च) for (raaa) 

२. भेवति लब्ध (ग) भेवति लब्ध (ख) भवति लब्ध for (Aea) 

३. aerfa (ग) (क) (ख) sierra for (शीघ्रगतिः) 

४. लब्घात्‌ for (लब्धा) 

५. संसोष्य for (संशोध्य) 

६. वक्तातिः for (वक्रगतिः) 

२. नभवति + 
३. शीघ्रगति for (शीघ्रगति:) 

(घ) १. जातकं (ख) जातव for (जातक) 
R 
3 
Ef 
" 
१ 
3 
3 


(=) 


. स्पष्टै for (स्पष्टे:) 


(क) 3. नाशोचेः (ख) ware: for (serm) 
. यत्र for (यात्रा) 
(च) ५. नेदशपंथे for (नेदं TI) 
(घ) १. सुफुटा (ग) (क) (ख) स्फुटा (च) for (exer) 


. ज्या (ग) at (ख) द्याः for (sr) 
. विष्तचंद्रस्य for (विष्णुचन्द्र स्य ) 
. सूर्याद्या for (सूर्याय) 

(घ) १. (चट) for (भट) 

(ग) २. exgr: (ख) for (स्पष्टा) 

(ख) ३. दूरम्यष्ट: for (दूरश्रष्टाः) 

४. 'ग्राये' लुप्त हे 
v. चन्देषु for (चन्द्रेष ) 


"4 M 


अस्यष्टभिरिषुमनुभिः शरसूर्यैरिषु रसेदुभिस्त्रिभवे: | 
शीधान्त्यकेन्द्रभागेभौमादीनां भवति वक्रम्‌ ve N 
वक्रांशकेस्तदने ३९० रनुवक्र' तदधिकोन भागकलाः । 
भंदफलस्फुट भुत्तधन शी प्रभुत्तयाहता दिवसा: ॥ ४९ N 
शीध्रस्फुटाग्रहोना छेषे मध्यस्फुटांतरार्ड वा। 
ग्रधिकेधनमरामने स्फुटग्रहा मध्यमे कृत्वा ॥ Yo N 


की की की LL LDL p 


. अग्निष्टिभि (क) अन््यष्टिभि (च) for (अस्न्यष्टभि) 


२. रिषुमुतिभि: for (रिषुमनुभि:) 


ay २९ २००० X 


गी. ल. OOHRS जट UE च ee 


. be व० Ro ॥ ५। १३॥०॥ Fo do Fo ll Y | २४५ Lo 1०॥ 


go go क०। ४। ५। ०।०॥ Jo Fo के०॥ 1247 lolo I 
Jo go Roll ३।२३।०।०॥+ 


. अन्याष्टिभि for (megg) 
. रसेद्रुभि for (रसेंदुभि) 
- क्रम for (वक्रम्‌) 


. रिषुमनुभि for (रिषुमनुभिः) 
- चक्रांशकं for (वक्रांशके) 


. वक्त for (वक्रम्‌) 
- भुक्त्यान for (yeaa) 


स्फुट (ग) (क) for (स्फुटा) 


«erg (ग) (क) ग्रहान्‌ for (ग्रहा) 

` शीघ्रात्‌ (ख) for (शीघ्र) 

` ग्रहोनातु for (agat) 

« ज्छेषे for (छेषे) 

- स्फुटार्ध वा for (स्फुटांतराद्ध वा) 

` TWAT for (नमूणुमूने) 

. स्फुटग्रहान for (स्फुटग्रहा) 

* यहां क्रम संख्या भूल से “१५०” अंकित है । 


eg पर जो सारणी दी गई है। वह मूल पाठ में ५२ वें शलोक में दी . 
मई है। 


PLLA LAL L LL 


(' 9 


राशिषु agi वक्र षट्स्वति वक्रमनुवक्रमष्ठासु । ४ । ५। ८ 
अप्राप्रा प्रोतीतकाला yaa संवोद्ध ता दिवसाः ॥ ५१ ॥ 
्रष्टयसः कृतचन्द्रमुनीन्दुभिर्भोमजीव रविजानाम्‌ । 
उदयप्रागस्तमयस्तदूनवक्रांशक TATA ॥ १२ ॥ 


PPP PL LAD LLL LAA LDL PES LDL LA LD ADP PLES PPL J^ 


५१. (घ) 9. qai for (वक्र) 


M 
eM 


aj 
सत 


a 


P sme 
Ru 
eaput 
AGN K aU AO AM NG 4^ ao MK 


. ४1६1८ (ग) (च) fer ( v 1&1« ) 
. अप्राप्तातीतकला (ग) अप्राप्तातात्कला (ख) अप्राप्तातीतकाला for (अप्रा- 


प्ताप्रीतोतकाला) 


. स्येवौद्घृता (ग) (क) (ख) for (सवो दृघृता) 
. दिवसा (ख) (च) for (दिवसाः) 
. अप्राप्ताऽतीतकला for (अप्राप्ताप्रीतीतकाला) 


. षटत्वति for (षट्स्वति) 
- नु पद लुप्त है । 
- भक्ता for (भुक्ता) 


'बटूस्व' लुप्त ० ब्रप्राप्ता्ीतकला for {अप्राप्ताप्रीतीतकाला) 


. वक्रांशकेः (ग) (क) चक्रांशकेः (ख) वक्तांशके: for (वक्कांशकं) 
. पश्चात्‌ (य) (क) (ख) पश्चात्‌ for (पंचात्‌) 

. यहां यह तालिका ५०वें इलोक के साथ है (ख) लुप्त 
. wea: (ख) mm for (अष्टयम:) 

. भौमजा (क) भोम for (भौम) 

. 4371 १४। १७4" 

. उदयः (a) for (उदय) 

. यहाँ यह तालिका नहीं दी हुई हे (क) 

. रविजानाम्‌ for (रविजानाम्‌) 

. कृतचन्द्रे: 0 (FTE) 

. मुनिदुभौम for (मुनीन्दुभिर्भोम) 

. तादन for (तदून) 


(च) १. वक्रांशकै: for (वक्रांशकै) २ पश्चात्‌ for (data) 


PPPS 


५३. 


५४, 


( ४२ ) 


ल्षरेजिनैज्ञेसितयो २८॥ १४। १७। १० । २४ रिषतिथिभिर्मनिनगं- 
दुभिः पश्चात्‌ । १५५, ११७७ 

उदयास्तमयो व्यस्तो मंडलभागस्तदूनः प्राक्‌ ॥ ५३ ॥ 

स्पष्टायराभिदलयोरव्यूदयान्तमये यौ रविचरारद्धात्‌ । 

एष्यत्यधिके तीतादवक्रिते हीनौ ॥ ९४ ॥ 


(घ) १ १५५११७७ (ग) १५५ 1 १७७ for (१५५, ११७७) 
२. न्यस्तौ for (व्यस्तौ) 
३. मंडभागैः for (मंडलभागे) ` 
Y. प्राकः for ( प्राक्‌ ) 
(ग) ५. ज्ञेसितयोः। ५०। २४॥ (ख) ज्ञासितयो (च) for (ज्ञसितयोः) 
६, उदयास्तमयौ (क) (ख) 
७. +३६० + 
(क) वि० संख्याएँ मूल में नहीं दी गई हैं। 


(ख़) ८. स्वशरे जिने for (खशरेजिने) 


(घ) १. त्रि for (भि) (ग) (क) (ख) रात्रि for (राभि) 
२. रव्युदयोस्तमययो (ग) रव्युदयास्तमययो (ख) for (रव्यूदयान्तमये यौ) 
३. feet (ग) (क) (च) for (क्रिते) 
Y. हीने (ग) (क) for (हीनौ) 


(क) २. रव्युदयास्तमययो for (रव्यूदयान्तमये यौ) 
५. +वक्रितो+ 

(ख) ६. रविचराघात for (रविचरार्द्धात) 
७. एह्यात्यधिके for (एष्यत्यधिके) 
८. तीतादेवक्कितो for (तीतादवक्रिते) 


(च) 3. ख्युदयास्तमये for (रव्यूदयान्तमये) 


PLLA ALLL LLP DLP ५ 


C 


जिनभागज्या गुरिता सूर्याद्या व्यासदलहुतालब्धम्‌ । ३२७० 
इष्टापक्रमजीवा EEGEN दक्षिणा सवितुः ॥ ५५ ॥ 
इष्टापक्रमवर्गमिज्यावर्गाद्विशोध्य १०६६१९०० ANTEN | 
विषुवदुदग्‌ दक्षिणतः स्वाहोरात्र्याद्ध fata: ॥ ५६ ॥ 


ua u^ JP UP LOAD AA ALLA AA काहि UP PP PP LA PL ALP ALS LL Fs 


५५. (घ) १. १३२६+ (x) 


25. 


(च) 


5; 


<o w 


an 


७. 


+३२७०--(ग) (च) 
ह संख्या यहाँ पर ar के पश्‍चात हे । 


. दृष्टा 1०7 (इट्टा) 
. विपुवदुदिग्दक्षिणा (ग) विषुवदुदिग्दक्षिणे for (विषुवदुग्दश्षिणा) 
. सदितु (ख) सदितु (च) for (सवितुः) 


+ १३२६--सूर्यज्या (क) सूर्याज्या (ख) मुर्यज्य णि (सूर्याचा) 


. दक्षिणे (ख) दक्षिण for (दक्षिणा) 
. जिनभागाज्या for (जिवभागज्या) 
. विषुवदुदग्दक्षिणा for (विषुवदुग्दक्षिणा) 


. वर्ग त्रिज्या (ग) (क) (ख) वर्य त्रिज्या for (वगमिज्या) 

. वर्ग्राद्विशोध्य (ख) वर्गाद्विशेषपदम्‌ for {वर्गाद्विशो घ्य) 

. दक्षणतः (च) for (दक्षिणतः) 

. स्वाहोराद्धं (ग) स्वाहोरात्राद्धं (क) स्वाहोरात्राद्ध fer (स्वाहोरात्र्याद्ध ) 
. +१०६६२६००+ 

. SPUIEN for (इष्टापक्रम) 

. 'गृ' लुप्त 

. स्वाहोरावार्ध for (स्वाहोरात्र्याड ) 

. faerat: for (विष्कंभः) 


. ay त्रिज्या for (वर्गमिज्या) 
. स्वाहोराई for (स्वाहोरात्र्या्घ) 


( ४४ ) 


क्रान्तिज्या विषुवच्छायया गुणा द्वादशो धृता क्षितिजा । 
्वाहोरात्रेऽनष्टा व्यासाधेनाहता भक्ता ॥५७॥ 
स्वाहोरांत्राद्ध न क्षयवृद्धिज्याधनुश्चर प्रारणा 

षट्को धृता विनाडयो विनाडिका नाडिका षष्ट्या ॥ ५८ ॥ 
चरदलघटिका गुरिता भुक्तिः षष्टयाहता कलाद्याप्तम्‌ | 
ऋशामुदयेऽस्तमये धनमुत्तरगोलेऽन्यथा याम्ये ॥ ve ॥ 


RA AITO रु रर छ छक VV VY 


NANA AAI 


५७. (घ) १. त्सायाया (ग) छायया (ख) विषुचछाया for (विषुवच्छायया) 

२. दृता (ग) (ख) हृता for (gar) 
३. स्वाहोरात्रेनष्टा (ख) (क) स्वाहारात्रेनष्टा for (स्वा हो रात्रेऽन्ट्रा) 
Y. भक्ताः (ग) for (भक्ता) 

(ग) ५. व्यारद्धेनाहता (ख) सार्धेन हता for (व्यासाधेंनाहता) 

(ख) &. गुण for (गुणा) 

(च) २. दता for घृता) ३. स्वाहोरात्र for (स्वाहोरात्रे) 
4 


' व्यासाद्ध for (व्यासार्धे) ४. भक्ता: for (भक्ता) 


५८. (घ) १. ga (ग्र) ख) (च) fer (gar) 
२. षष्टचा: (ख) षष्टा for (षष्ट्या) 

(ग) 3. fre for (विनाड्यो) 
Y. शर for (चर) 

५. +भवति नाड्यो-- 

६. * डका लुप्त है 

(चि) २. Er. for (sgar) 


५९. (घ) १. घाप्तम (ग) घातम्‌ (ख) aay for (द्याप्तम्‌ ) 


` गोलेन्यथा (ग) (च) for (गोलेऽन्यथा) 
» पल for (दल) 


x 
3 
४. कूर for (ऋण) 
५. ऽस्तसमये for (ऽस्तमये } 
कि) ६. भुक्ति for (भुक्तिः) 
७. हृता (च) for (gar) 
८. मुत्तर for (मुलर ) (ख) धनुत्तरग्रेलेच्यथा for (ae 


( ४५ ) 


दिनरात्रिमानघटिकाइचराद्धंनाडीभिरुत्तरगोले । 

पंचदश १५ युक्तहीना याम्ये हीनाधिका द्विगुणा: ॥ ६० ॥ 
भान्यहिवन्यादीनि ग्रहलिप्ता खखवसु ८०० द्धताल्लब्धम्‌ । 
भुक्तिहते गतगम्ये दिवसाः दिवसा षय्ट्याहते घटिका ॥ ६१ । 
ग्रकोन चन्द्र लिप्ताः खयम स्वर ७२० भाजिता फलं तिथयः । 
गतगम्ये षष्टिगुरो भुत्तचन्तर भाजिते घटिका ॥ ६२ ॥ 


ON 


OTANI SNS LDL LS क 


१. wat (क) (ख) कत्तरे for (रुत्तर) 
२. यह सख्या लुप्त है 
रे. यहां (:) लुप्त हैं (क) 

(क) ४. युक्ति for (युक्त) 
५. ६ 'याम्ये हीना' पद लुप्त हैं। (ख) 
१. स्तरे for (W) 


६१. (घ) १. खखवसूद्धता (क) (ख) खखावस्तूद्धता 07 (खखवसु ८०० दूता) 
२. यह्‌ ‘soo’ संख्या यहां न होकर 'लब्धम्‌' के पश्चात्‌ है (ग) 
३. ferar इस प्रति में विद्यमान नहीं (क) (ख) विवसाः for (दिवसा) 
(ग) ४. यह पद यहां लुप्त है (ख) 
(क) ५. भान्यस्विन्यादीनि (ख) भन्यादिविन्यादीनि for (भान्यश्वन्यादीनि) 
६. लिप्ताः for (लिप्ता) 
(ख) ७. भुक्तिहते for (भुक्तिहते) 
c. गुरे च्च घटिका for (seared धटिका) 
(च) १. agaa for (वसुद्धृता) 
६२. (घ) १. लिप्ता (क) for (लिप्ताः) 
२. गुण (ग) for (गुरो) 
a. घटिकाः (च) for (घटिका) 
(ग) v. यह संख्या 'भाजिता और फलं के बीच में है 
५. तिथियः (ख) तिथ्ययः for (तिथयः) 
(क) ६. खयमा for (खयम) 
(ख) ७. खर for (स्वर) 
(च) =. agf for (xaf) ४. संख्या लुप्त 


( ४६ ) 


रविचद्रयोगलिप्ताः खयमस्वरभाजिताः फलं योग: ॥ 
गतगम्ये षष्टिगुरी भुक्तिसमासाद्ध ते नाडयः i ६३ ॥ 
राइयंदाकला विकला स्फुटमासांते लिप्तिका विकला । 
पक्षांते तिथ्यंते समा रवीन्दोः कला विकलाः ॥ ६४ ॥ 
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६३. (घ) वि० यह इलोक इस प्रति में उपलब्ध नहीं। न इस संख्या का कोई दूसरा श्लोक 
ही । ऐसा प्रतीत होता है कि लिपिकार द्वारा यह श्लोक लिखने से रह गया । 


(ग) यह इलोक इस प्रति में भी उपलब्ध नहीं है। 
(क) इस प्रति में उपलब्ध नहीं । 


(च) १. योगा; for (योगः) २. समासाघृते for (समासाद्धृते ) 
fro यह श्लोक इस प्रति में १५4 पृष्ठ पर ऊपर की ओर किसी अन्य हाथ से 
लिखित है । 


६४. (घ) १. विकलाः (ग) (क) (च) (विकला) 
२. रवीन्द्वोः (ग) (क) रवीस्ताः (ख) रवीन्द्वोः (च) for (रवीन्दोः) 


(ग) ३. मासांतेश (घ) (क) (ख) मासांतेशा for (मासांते) 
वि० इसकी श्लोक संख्या ६३ है । 


(क) Y. राश्यंश (ख) राशांश for (राश्यंश) 
५. विकला 107 (विकलाः) 
६. लिप्तिको for (लिप्तिका) 


७. विवरलाश्चा for (विकलाः) 
इसकी श्लोक संख्या ६३ है। 


(@) ८. पक्षातो for (पक्षांत) 


(च) ३. मासांतेश for (मासांते) 


( ४७ ) 


कृष्शाचतुदश्यन्ते शकुनि Tatar चतुष्पदप्रयमे । 

तिथ्यद्ध ते नागं किस्तुध्वं प्रतिपदाद्यद्ध | । ६५ ॥ 

व्यकदु कला भक्ताः खरसग्राः ३६० लब्घसूनमेकेन | 
चलकरशानि ववादीन्यग हृतशेषे तिथिवदन्यत्‌ ॥ ६६ u 
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e "ow उपलद६ EP me 
३५. (घ) यह शलोक इस प्रति में उपलब्ध नहीं है । 


(ग) १. Seat शशकुनि: for (देश्यन्ते agfa) (ख) agamia for (चतुर्द वयन्ते) 
२. चतुष्पद (क) (ख) (च) for (चतुप्पद) 
३. तिथ्यद्धेत्येनागं (क) तिथ्यद्धेऽये (ख) तिथ्यर्वेत्यनागः for (तिथ्यरद्धते नागं} 


(क) v. शकुनिः (ख) for (शकुनि) 
मार्ग for (नागं) 


fro इसकी इलोक संख्या ६४ है । 
(ख) ७. किस्तुघ्न प्रति for (किरतुघ्न प्रति) 
(च) ३. तिथ्यद्धते for (तिथ्यद्धति) 
६६. (a) १. वदन्यतः for (auem) 
इस शलोक की क्रमसंख्या ६५ है। (ग) (क) 
(ग) २. +७्ज(च) 


(क) ३. भक्ता for (भक्ताः) 

Y. त्खर (स्व) स्वरस for (खरस) 

५. लंब्ध (च) for (लब्ध) 

६. तिथिन्यत्‌ ॥ ६६ ॥ (ख) तिथि वदन्यात्‌ for (तिथिवदन्यत्‌ | 
(ख) ७. व्यकेंद्रकला for (व्यकंदुकला ) 

८. वल for (चल) 

६. च for (व) 


(च) १०. क्रमसंख्या ६५ for (६६) 


( ४८ ) 


इह नोक्तानि बहुत्वात्‌ स्पष्टगतेरुत्तरेभिधास्यामि । 
संक्रांतिभतिथिकरणा व्यतिपाताद्यत गरितानि । ६७॥ 
ज्या परिधि स्पष्टीकरण दिनगतिचराद्ध कररोबु । 
स्फटगतिरध्याय सप्तषष्टिरार्या हितीयोऽयस्‌ ॥ ६८ ॥ 
इति ब्रह्मगुप्ते २योऽघ्यायः N 
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६७. (s) १. थिमकरण for (भतिथिकरणा) 
fro इसकी इलोक संख्या ६६ है । (ग) (क) 


२. बहुत्वत्‌ for (बहुत्वात्‌) 

३. स्पट्टगंते for (स्पष्टगते) 

v. ऽभिधास्यामि for (भिधास्यामि) 
६. 'करण' पद लुप्त है । 

७. व्यतीपाताद्य for (व्यतिपाताद्यंत) 


(च) ४. वधास्यामि for (भिधास्यामि) 
८. ॥ ६६ ॥ for (isst) 


६८. (घ) १. +भतिथि+ (ग) (ख) 
२. गति रध्यायः (ग) (क) (ख) गत्यध्यायः for (गतिरध्याय) 
३. द्वितीयोयम्‌ (ग) (च) for (द्वितीयोऽयम्‌) 
इसकी इलोक संख्या ६७ है। (च) 
Y. “इति'~ से 'अध्यायः' तक यहां अंकित नहीं इस अधिकार में केवल ६७ 
३लोक हूँ । (क) 


(ग) ५, या for (ज्या) 
६. करणां (ख) करणा for (करण) 
७. दिनमानचराद्धं (ख) दिनरात्रिचराद्धं for (दिनगतिचराद्धं) 
v. इति श्रीब्रह्मासिद्धान्ते स्फुटिकर्णाधिकारो द्वितिय? यह नोट और ही लेखनी 
- का है, कागज के ऊपर दिया गया है । 
(क) s. परिधि: for (परिधि) 
(च) १. +भतिथि २. tearm: for (रघ्याय) 
४. इति से अध्याय: तक अंकित नहीं है । 


पुर्वापरयोविद्धो तुल्य छायाग्रयो दिगपराद्या: । 
qaf: क्रान्तिवज्ञात्तन्मध्यातृ शंकुतलमितरे ugu 
नूछायाग्रगजमत्स्य दयमध्यगसूत्रयोयंतिर्यंत्र । 
सोत्तरगोले याम्या शंकुतला दक्षिणे सौम्या ॥२॥ 
घायाग्रश्रमरेला रुते तपरिधिरप्रस्पृक । 
मथ्यद्यायान्तरमुदगीतरं वा शंकुमण्डलयो: ॥ ३ ॥ 


D upoprteupa ome us तक 
१. (घ) १. विद्ध (ग) विदू (क) बिन्दु (ख) विन्द्र for (विद्धो) 
२. हिगपराधः (ग) दिगपरार्ध: (क) दिगपराधः for (दिगपराद्याः) 
(य) ३. छंकुतलमितरे (क) (ख़) for शंकुतलमितरे] 
(क) Y: aman (ख) तन्मध्य for (तन्मध्यात्‌) 
(ख) २. दिग्पराद्य: for (दिगपराद्याः) 
५. मूर्धन्याः for ( पूर्वान्य:) 
(च) २. fir for (दिग) 
२. (घ) १. नृछायाग्रजमत्स्य (क) निछायाग्रजमस्य (ख) त्रिछायाग्रजमत्स्य for [नृछाया- 
ग्रगजमत्स्य) 
(ग) १. त्रिछायाग्रजमछय for (नृद्धायाग्रगजमत्स्य) 
२. युति for (यूति) 
३. छकुतला (क) कतला for (शक्‌ंतला) 
(क) Y. यत्र for (यंत्र) 
A. याम्यात्‌ for (यास्या) 
(क्षेप) क्षेपक नत्काले frat क्रान्त्यो लंबेन भाजितं गुरायेत्‌ । 
THU छायायाः प्राचीलब्धां गुरगेरयनै: Hox इत्तिक्षेप: 
(ग) यह इलोक इसी 'प्रति' में वह भी क्षेप के नाम से उपलब्ध है । 
(क) यह इलोक इस प्रति में नहीं है । 
(च) यह इलोक इस प्रति में नहीं है । 
रे. (ष) १. युते (ग) (क) युते (ख) (च) for (aà) 
२. हैं तस्पक्‌ (ग) वृत्त (ख) वृत्त (च) for (ga) 
३. सुदगितरं (ग) मुदगिरद्वा (क) मुदगितरथा for (मुदगीतर) 
४. मंडलयो (च) for (मंडलयोः) 
१. 'वा' पद लुप्त है। (ख) द्वा 
६- अ लुप्त है 
७. मध्या for (मध्य) ३. मुढ्गितर for (मुदगीतर ) 


क) 


( 
(ख) 


( १० ) 


छायावृतेऽर्कागा कर्रगुणा व्यासदल हूतार्काग्रा । 
विषुवच्छाया याम्या तदंतरक्यं भुजस्याग्न N ४ ॥ 
झांकुप्राच्यपरा या छाया भुजकृतिविशेषमूलं नयत्‌ | 
तत्प्राच्यपरछाया भुजाग्रयोरन्तरं कोटिः ॥ ५॥ 
दिग्मध्ये छायाग्रं कृत्वा शंकोर्ययादिरां WANT | 
दिग्मध्यस्थितशको: छायाग्र vafa विपरीतम neu 
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४. (घ) ९. gaa (q) (a) qd ate for (gasei) 
२. विषुवछायाम्या (ग) विषुवछायायाम्या 107 (विषुवच्छाया याम्या) 
३. भुजोस्यारग्रे (ग) भुजोस्याग्नो (क) भुजोस्याग्रो for (भुजस्याग्र ) 
(T) ५. कार्शानुणा for (कणंगुणा) 


(क) २. विषुवछाया for (विषुवच्छाया) 
(ख) v. हतार्काग्रा for (हृतार्काग्रा) 
३. भुजोस्याग्र for (भुजस्याग्र ) 
(च) l}. gag for (qasar) ४. garga for (हृतार्काग्रा) 
२. विषुवछा for (विषुवच्छाया) ३. भुजोस्याग्र for (भुजस्याग्र ) 
५. (घ) १. परयो (ग) पराया: (क) पराया: for (पराया) 
२. न इस प्रति में नहीं है । (ग) (क) (च) 
४. भुजग्न यो for (भुजाग्रयो) 
(ग) ५. qg: (ख) शकु: for (शंकु) 
(क) ६. कौशि for (कोटिः) 
(ख) ७. प्राच्या for (प्राच्य) 
ऽ. TA? for (waz) 
(च) & तत्प्राच्यां for (तत्प्राच्य) v. भुजग्रयो for (भुजाग्रयो) 
६. (घ) १. भ्रवति (क) for (भ्रमति) 
(क) २. दिग्मध्य (ख) दिङ्मध्ये for (दिग्मध्ये) 
. ३. शंकेश (ख) शंको for (शंको:) 
(a) ४, झांकोयेचथादिशं for (शंकोर्यथादिशं) 
५. दिङ्मध्ये for (दिग्मध्य) 
{च| ३. war: for (atat:) 


६. विपरितं for (विपरीतं } 


( ५१ ) 


दंकुलंबद्ायाक्षज्या तदट्ठगसंयुते AAT । 

विषुवत्कर् छाया करात्यिदा AH: ॥ ७॥ 
उन्ततजीवाकोटिः छाया हग्ज्या भुजो नतज्या वा d 
करणछायावृत्त व्यासाड हयमतोन्यत्र ॥ ८ ॥ 
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७. (घ) 


c aU 4 o 
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(च) १. 
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- क्षय्या (ग) क्षज्य (ख) वज्या for (क्षज्या) 

` मूँलम्‌ (च) for (qua) 

. विषुव तिथिषुव (ग) विषुवति विषुवति for (विषुवत्‌) 
. कर्णोन्यदा (ग) (क) कर्शोऽन्यदा for (कर्णोत्यदा) 


. शंकुलँम्बः (क) शंकुर्लबश (ख) शंकुलंब for (agda) 
. करण: छाया (क) कर्णरछाया for (कर्राछाया) 


. +विषुवति+ (च) 


. +विषुवति+ 
. कर्णेच्यदा for (कर्सोत्यदा) 


. क्षय्या for (swat) v. कर्णोन्यदा for (कर्णोत्यदा) 


. कोटिछाया for (कोटिः छाया) (ख) उत्ततजोवकोटि for (उन्नतजीवा- 


कोटिः) 


. यत्र: for (यत्र) 


. द्विकुज्या (क) शध्या for (इग्ज्या) 
. भुजानतज्यावा for (भुजोनतज्यावा) (ख) भुञ्या for (भुजो) 
. करो: for (कर्ण ) 


. वा (छ) यः for (छाया) 

. तस्या (ज्या) या for (तज्या वा) 
. वृत्तव्यवसा्ड for (वृत्त summa) 
. द्वेयासनोच्स्यत्रम्‌ for (द्वयमतोन्यत्र) 


इसकी इलोक संख्या ६ है, संभवतः यह मूल है । 
साद्धं for (साधं) 
कोटि for (कोटिः) ३. zwar for (zwar) 


( ५२ ) 


sig छाया कृत्योस्त्रिज्या क तितत्समास गुणहृतया । 
मूल लम्बाक्षज्येस्तदंशकास्तद्धनुर्भागा: ॥ & ॥ 
बिषुवत्कणहते वा शंकु छायागते पृथक्‌ | 


त्रिज्ये त्रिज्येतर जीवा लंबाक्षांसो क्रमज्योना । १० ॥ 
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. हृतयो (ग) हृतयोः (ख) हतयोः for (हृतया) 


मूले (क) (ख) for (मूलं) 


. लंबाक्ष्यज्येतदंश (क) लबाक्षस्थे for (लंबाक्षज्येस्तदशं ) 


तद्ध॑नुर्भागा: (क) सद्वक्रमागा: (ख) तद्धनुमाग: for (तद्धनुर्भागाः) 


. नृत्यमासनस्य सूत्रयोः for (तत्संमासगुराहूतया | 


. तदंसंकाश (ख) तदशकास्व for (तदंशका ) 


इसकी श्लोक संख्या ८ है 


. garat for (छाया) 

. लम्बाक्ष्यजे for (लम्बाक्षजे) ६. तदंशका for (रतद॑शका) 

१. जीवा वालंबाक्षांशो (क) (ख) जीवावलंबाक्षाशो for (जीवालंबाक्षांसो) 
. त्क्रमज्योना (क) कामावना (ख) कमज्योना for (क्रपज्योना) 

. छायाहूते (ग) (क) छायाहते (ख) हते for (छायागते) 

. लंबाक्षांशो for (लंबाक्षांसो) 


. जिद्येतर (ख) fast for (तिज्येतर) इसकी इलोक संख्या ११ दी है। 


परन्तु यह भूल प्रतीत होती है क्योंकि इसकी टीका के अन्त में १० लिखा 
है । | 


` विषुत्वार्याहते for (विषुवत्करंहते) 
i. छायाद्गते for (छायागते) | 


. लंबांस्ांशोत्क्रमज्योना । 


PLAS 


११. 


१३. 


(घ) 


(च) 


a 


( ५३ ) 


नवते go लंम्बांशात्प्रोज्य ज्यावेतराक्षलंम्बज्ये | 
शंकुछायागुरिते छाया द्वादशहते वान्ये ॥ ११॥ 
लंबाक्षज्यावर्ग प्रोह्मज्या कृतेः पदं वान्याः । 
WAT सवदोन्नत जीवांशा नयनमेव ॥ १२॥ 
इ्ठदिनाद्ध नताँश क्रात्त्यंशक्यांतर॑ क्रियतुलादो à 
ग्रक्षांशा याम्यायां छायायामंतरमजादो ॥ १३॥ 


१. संबाक्षांशात्प्रात्सज्या (ग) संबाक्षांशान्‌ (क) लंबोक्षांशानू (त्‌) for 
(लंबांशात्‌ प्रोज्यज्या ) | 

२. यह संख्या लुप्त है (क) 

३, प्रोह्म ज्यवितराक्ष (क) प्रोह्मज्या (ख) प्राज्याज्यार्ध for (प्रोज्यज्यावे- 
तराक्ष) 

Y. नवते for (नवते) 

१. लंबक्षाशान्‌ for (लम्बाँशात्‌) 

y. लंबज्यों for (लबज्ये) 

१. लंबाक्षांशात्‌ for (लेम्बांशात) 

प्रोक्तज्याकृते: (ग) प्राज्यत्रिज्योकृते: (क) प्रोह्य त्रिज्या for (प्रोह्मज्याङृतेः) 

` वान्या (ग) (क) वान्यः for (arem) 

. नतजीवांशा (ग) नजी वांझा for (न्नतजीवांशा) 

. मेंवम्‌ (ग) (च) for (मेव) 

, वग्न (ख॒) वर्ग for (वर्ग 

. प्रोज्या त्रिज्या for (प्रोह्मज्या) 

. नयनमंवम्‌ for (नयनमेव) 

. प्रोज्य for (ster) 

. वान्या for (वान्याः) 

दिनाद्धच्ततांश (ख) दिनाद्धेनातांश for (दिनाद्धैनतांश) 

. क्रान्ति (क) क्रान्त्यां (ख) क्रान्त्यै for (mre) 

. शैक्य'तर for (शैक्यांतरं) 

. gearat for (तुलादौ) 

. wetter for (अक्षांश) 

. षाम्यायां for (याम्यायां) 

‘ar लुप्त है 

. दिनार््व्नतांश for (दिनाद्ध॑नतांश) 
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( ४४ ) 


मेषवृषमिथुनजा स्वाहोरात्रयाद्ध चरदलप्राशान्‌ | 
प्राग्वत्कृत्वा स्वाघो विशोध्य चरखंडकप्राशाः ॥ १४ ॥ 
मिथुनाहोरात्राद्ध क्रियाहोरात्रदलहत गुणितम्‌ | 
तज्ज्याभिराप्तं चापान्तरारि लंकोदयप्रााः ॥ १५ ॥ 
ज्यावर्गात्तत्क्रान्तिज्या वर्गोनात्तत्पदाहता त्रिज्या । 
स्वाहोरात्राद्ध हताइचापांतराप्ययवा ॥ १६॥ 


१४, (घ) १. जीवा (ग) (क) (ख) जीवा (च) for (जा) 
. Ware (ग) (क) रात्रं (ख) Ward for (रात्र्याद्ध ) 
. चरदप्राण (वा) न्‌ । for (चरदलप्राणान्‌) 
. स्वाषो for (स्वाधो) 
. च खंडंक प्राणाः for (चरखंडकप्राणाः) 
. रात्राद्ध for (qara) 
. चरषंडक प्राणाः for (चरखंडकप्राणाः) 
. ware क्रियाद्यहो for (रात्रार्डक्रियाहो) (ख) ward for (रात्राद्ध ) 
. wa (क) (ख) va for (राप्तं) 
. क्रियाद्य (क) क्रियाद्यहो (ख) क्रियाद्यहो for (क्रियाहो) 
, हूतं (च) for (gx) 
. रात्रदलं for (रात्रदल) 
. तज्याभि for (तज्ज्याभि) 
श चापंतराशि for (चापान्तराणि) 
. प्राण: for (प्राणाः) 
` क्रियाद्यहोरात्र 01 (फ्रियाहोरात्र) 
- तद्याभिराप्त 1०7 (तज्ज्याभिराप्तं) 
` वर्गोतात्पदाहता (ग) वर्षो ना तत्पदाहता for (वर्गोनात्तत्पदाहता ) 
. ज्यज्या for (विज्या) 
- हताः (ख) हतास्वार्धाश्‌ for (हता) . 
- ण्यथावाः for (waar) (ख) चापांतराप्यथवा for ( चापांतराण्यथवा ) 
(क) मूल इलोक यहां उपलब्ध नहीं है । केवल टीका अंकित है । 
(ख) १. arar for (नात्तत्पदा) 
(च) ५. ज्यावर्गान्त क्रान्तिज्या for (ज्यावर्गातत्क्रांतिज्या) 

१, वर्गनित्पदाहता 

३. हृताश्वाघश्‌ for (हताश ) 
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( xx ) 


स्वचरासुभिसुनयुता १६१७ क्रमोत्‌ क्रमस्थः क्रसोक्रसन्यस्ताः | 
उदयप्राणा व्यस्ताइचाक तात्कालिक कृत्वा ॥ १७ d 
रविणा भुक्त्याराशेः कला FUT: स्वोदयासुभिभेक्ता: | 
राशिकलाभिलेब्धा प्रहनासुभ्योऽशावः शोध्याः ॥ $e ॥ 


SANSA 
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१७. (घ) १. wager: (ग) रूनयुताः (क) (ख) नूनयुता for (gagar) 
२. + १७६५, १९२३५, १९३५, १२९५, १६००+ 
३. क्रमोत्क्रमन्यस्ताः (ग) (क) क्रमोत्क्रमास्ते (ख) क्रमोक्रमरुःस्ताः for 

(क्रमोक्रसन्यस्ता:) 

. यहाँ कोई संख्या नहीं दी गई 

स्ववरासुभिः for (स्वचरासुभि) 

क्रमाक्रमो for (क्रमोत्क्रमस्थै) 

: विसग लुप्त हैं 

इचाक for (इचाक) 

. 'कृत्वा पद लुप्त है । 

. रूनयुताः for (सूनयुता) 

. क्रमोत्क्रमन्यस्ता: for (क्रमोक्रमन्यस्ताः) 

. Wn for (चार्क) 


(ग) 
(ख) 


G w o pn छ 4^ s ८८ दप 


१८. (घ) १. शवशोध्याः for (ऽशवःशोध्याः) (ग) wa: (क) saat: (ख) सवै for 
(ऽश्वः) 


२. +१८००(ख)  : + 
(v) ३. भुक्ताराशेः (ख) for ( भुत्तघाराशेः) 
V. +१६७३, १७९५, १९३५, १९३५, १७९५, १९७०+ 
५. लब्धम्‌ १८०० for (लेब्धा) (क) लब्धाः for (लेब्वा) ` 
(m) ६. रविभुक्तहीनराशेः for (रविणा भुत्तया राशेः) 
(ख) ७. गुणा for (गुणाः) 
८. सुभिः भक्ताः for (सुभिर्भेक्ताः) 
(च) ९. ९१७६५ . २+ १५०० 
१९२३५ 
१६३२ 
१३६% 
१५००+ 
१०. अवग्रहचिह्नलुप्त 


( ५६ ) 


प्रक्षिप्य राशय भवतं शेषा सुभ्य क्रमेर TAT 

शुद्ध॑त्फदया सूय तावंतो राशयः क्षेप्याः ॥ १६। 

शेषांत्रिशत गणितांनस्तन शुद्धोदया सुभिविभजेत्‌ । 
धंभागादिरवो प्रक्षिप्य तथा कृते लग्नम्‌ ॥ २० ॥ 


१९. (घ) १. शुध्यंत्‌ (ग) शुध्यत्युदयाः (क) शुध्यंत्युदयाः (ख) for (शु द्धत्फदया) 


(s) २. राश for (राइय) 
३. क्रमण for (क्रमेण) 
४. यावतः for (यावंत) 
५. 'क्षेप्या: पदलुप्त है । 


(च) ६. +१७६५ - पिछले श्लोक के फुटनोट में संख्याएं दर्शा दीं गई हैं । 
१९२५ 
१९३५ 
१३६५ 
१५०९ 


१. शुद्धत्युदया: for (शुद्धत्फदया) 


२०. (घ) १, शेषांस्तृ शद्‌ (ग) शेषास्त्रिशद for (शेषांत्रिशत्‌) 
२. गुणिताः श्येनस्तन for (गुशितानस्तन) (ग) नसून for (नस्तन) 
(क) दविशुद्धस्योदयाः for (नस्तनशुद्धोदया) 


(क) ३. प्रक्षेप्य for (प्रक्षिप्य) 


(ख) १. शेषास्त्रिशद्गुणा for (शेर्षात्रिशत्‌ गुणिता) 
२. तसून for (नरतन) 
Y. शुद्धासुभि for (शुद्धोदयासुभिर्‌ ) 
५. वित्तजेतु for (विभजेत्‌) 
६. लब्धा for (sed) 


चि) १. श्षेषात्रिशद्गुणिताः ३० नस्तन for (शेषां निशत्‌ गुणितानस्तन) 
७. क्रम संख्या लुप्त | 


SPP PPPS 


( ५७ ) 


रविराशयभक्तलिप्तास्तदुदय गुणिता हता ग्रहकलाभिः १८०० | 


थे प्राणास्थाप्याः प्रक्षिप्याक ग्रहाभक्तम्‌ ॥ २१ ॥ 


तावत्स्‌य राशि न क्षिपेत्समो लग्नराशिभिर्यावत्‌ । 
क्षिप्रग्रहारां प्राणान्‌ प्रक्षिप्य स्थापितेष्वसुष u २२ ॥ 
तदधिककालोदयवधराशि कलाभिभजेत्‌ फलं ATTA । 
प्रक्षिप्य प्राणेषु प्राणाः सुर्योदयादसक्कत्‌ ॥ २३ ॥ 


PLLLALP PL LLL ALA AAMAS S AY 


२१. (घ) १. gat (क) हृता (ख) कृता for (हतो) 
२. गृहकलाभिः (ग) (क) (ख) ग्रहकालाभिः for (ग्रहकलाभि: ) 
३. ग्रहाभुक्तम्‌ (ग) (क) (ख) गृहामुक्तम्‌ for (verge) 
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Y. 
. लब्धप्राणा: (ख) लब्धां प्राणा: for (लब्धंप्राणा) 

. प्राणाः (ख) प्राणः for (प्राणा) 

. रविराश्यभुक्त for (रविराशयभुक्त) १ हृता for (gar) २ ग्रह for (ग्रह) 
. प्राणाः for (प्राणा) ३. गृहा for (ग्रहा) 

. राशीन्‌ (क) (ख) राशी for (राशिन) 

. क्षिप्तगृहाणां (ग) rarat (क) क्षित ग्हाणाँ for (क्षिप्रग्रहाशां) 

. समं for (समो ) 


रविराश्यभुक्त (ग) (क) (ख) रविरादिभुक्त for (रविराशयभुक्त) 


प्न लुप्त 


. यावतु for (afaa) 

. क्षिप्गृहाणां for (क्षिप्रग्रहाणां) 

. राशीन for (राशिन) २. शृहाणां for (serai) 
. स्थापितेष्वसुषुः for (स्थापितेष्वसुषु) 


२३. (घ) १. कलोदय (ग) (क) (ख) कलोदय (च) for (कालोदय) 
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. प्राणात्‌ for (प्राणान्‌) 

. वघं (क) (ख) for (वध) 

. भजेजेत्‌ for (भजेत्‌) 

. प्राणाः (ख) for (प्राणाः) 

. फलप्राणान्‌ (ख) फलप्राणानु for (फलंप्राणान्‌) 


राशिभिर्यावत्‌ क्षिप्य गृहाणां ध्राणान्पमिभजत for (राशिकलामिर्भेजेत्‌ 
फलं प्राणान ) 


: प्राणषु for (प्रारोषु) 


( ५६८ ) 


प्रागृदय प्रइनासुभिरूनोर्को भुक्तराशिभिलग्नम्‌ । 
कृत्वेवमूनमक लग्नसमं प्राग्भवेत्कालः ॥ २४ N 
गतशेषाल्पास्पाह्व सौस्योत्तरगोलयोइचराद्ध न । 
ऊनाधिकस्य जीवा स्वाहोरात्र्याद्ध संगुरिणता ॥ २५ ॥ 
त्रिज्याहता युतोना क्षितिज्यया सौस्ययाम्ययोछेइः | 
छेदोवलस्बकगणो व्यासा विभाजितः aH: N २६ ॥ 


२४, (घ) १. भुक्तः (ग) भुक्ति for (भुक्त) 
(ग) २. प्रश्‍नाशुभि for (प्रश्नासुभि) 
३. मूनमकं (ख) भूनमकंलग्नसमं for (मूनमर्क लग्नसमं) 


(ख) v. रुभोको for (रूनोकॉ) 
५. लग्नम्‌ for (disi) 
६. कलः for (कालः) 


(च) ४. रूनोक्की for (रुनोको)' wak for (aF) 
२५. (घ) १. गत शेषात्पस्याह्नः (ग) गतशेखाल्पस्याह्वः for (गतशेषाल्पास्या ह्वः) 
२. सौम्येतर (ग) (क) (ख) सौम्येतर for (सौम्योत्तर) 
(ग) ३. रात्राद्ध ) (च) for waè) 
(क) १. गतशेषात्पस्याहुः (ख) गतशेषात्पस्याह्ाः for (गतशेषात्यास्याह:) 
(a) Y. चराद्धेत: for (sa) 
V. ऊनाधिकास्य for (ऊनाधिकस्य) 
(च) १. गतशेषाल्पस्याह्वः fer (गतशेषाल्पास्याह्नः) २. सौम्येतर for (सौम्योत्तर) 
२६. (घ) १. विभाजितशंकुः (च) for (विभाजितःशंकु:) 
२. त्रिज्याहता (च) for (त्रिज्याहता) 
३. छेदावलम्बकगुणो (च) for (ठेदोवलम्बकगुणो) 
(ग) v. छेद (क) याम्ययोश्लेद: (ख) for (याम्ययोछेदः) 
(ख) X. ब्यासाध for [व्यासाद्ध ) 


( २६ ) 


विषुवत्कणाविभक्तः छेदो at द्वादशाहतः WH: । 
शकुकृतिविहीनाया व्यासाद्ध कृतेः पदं हग्ज्या ॥ २७ ॥ 
हृग्ज्या great गुरिता विभाजिता शंकुना फल छाया । 
व्यासाद्ध छेदहतं विषवक्कर्णाहत॑ कराः ॥ २८ ॥ 
गुणितं वा द्वादशञभि्व्यासा शकुनाहतं कराः d 
जीवा क्षयवृद्धिज्यायुतहोना ज्या क्रियतुलादो ॥ २९ ॥ 


AS 


२७. (9) १. विभक्त (च) for (विभक्त:) 
२. शंकुकृतिविहीनाया (ग) (क) (ख) for (वुकि विहीनाया) 
(क) 3. हृतः (ख) हतशंकु: for (हतःशंकुः) 
(ख) ४. फल gw for (पदंहृग्ज्या) 
(च) HIIRT. for (द्वादशाहतः) 
२. शंकुकृतिविहीनाया for (शंकुकृतिविहीनाया) 
२८. (घ) १. फल (ग) (क) (ख) फल for (फल) 
२. कर्ण for (कण) 
| ३. +१२+ (A) +eR+ 
(ग) ४. व्यासा्ंछेदहतं for (व्यासाद्ध॑ छेदहतं) 
(क) ५. हृतं (च) for (ex) 
(ख) ७. शांकुला for (शंकुना) 
२९. (घ) १. हृतं fer (हतं) (ग) (क) (ख) हृतकण for (हतंकणः) 
(क) २. ammë (ख) anarà for (sumta) 


(ख) ३. जा for (ज्या) 


( ६० ) 


स्वाहोरात्र्यद्ध गणा व्यासाद्ध विभाजिताऽथवा छेदः । 

शंक्वादि प्राग्वज्ज्या स्वाहोरात्र्यद् धात FAT ॥ ३०॥ 

व्यासाद्धकृति गुणिता विषुवत्करान वा भवेत्करः । 
ATTA घातः शकु व्यासा्डकृतिभक्तः ॥ ३१॥ 


NNN SSNPS 


ASS 


३०. (a) १. रात्राद्ध (ग) (क) (ख) cart for (wad) 


२. व्यासार्ध (ग) (ख) for (seré) 


~ 


. राद्धं (ग) (क) रात्रार्घं (ख) for (maè) 
४. हृता (ग) (क) हृता (ख) हता for (कृता) 
(ग) x. घात (क) (ख) for (धात) 
६. शंकवादि for (शंक्वादि) 
(ख) ७. गुण for (गुणा) 


(च) १. ward for (रांत्यर्ड) ४. हृता for (कृता) 


३१. (घ) १. ब्यासावेकृति १०६६२६०० (ग) व्यासाद्धेकृति १०६६२६०० for (व्यासा- 
asic) 
२. गुणिता (ग) (क) (च) for (गुणिता) 
३. भवति (ग (चो for (भवेत) 
४, व्याघातः (ग) (क) वा घातः (ख) वाघतः for (घातः) 
x. कृतिवक्तः (ग) कृतिभुक्त: for (भक्तः) 
(ग) ६. agais (क) (ख) dgani for (ganara) 


(s) १. व्यासाधेकृति १०६६२६०० for (व्यासाडकृति) २. गुणिता for (qfar) 
४. व्याघातः for (घातः) 


( ६१ ) 


घातोवाकंगुणा १२ स्त्रिज्या विषवत्कशांवंध: हतः शंकुः । 
PUFA संशोध्य ganai १४४ पदं छाया ॥ ३२ ॥ 
अल्पप्रइनासनां यदि बहवश्चरदलासवः क्षितिजा à 
हतयोना जोवोना क्षयवृद्धिज्योक्तवछेष ॥ ३३ N 
स्वाहोरात्राद्मुदकदक्षिसायोः क्षितिज्यया युतविहीनं à 

द्य दलान्त्यज्याभिज्य क्षेयवृद्धिज्या युतोनाँत्या ॥ ३४॥ 


vo yn vo IC K as टर 


. कणाः (च) for (sui) 


वध: (ग) वध (क) for (बंधः) (खं) 'बंध' पद लुप्त है । 
हृतः (ग) (क॑) (च) for (gx:) 

गुरास्त्रिज्या (क) (ख) for (कृते) 

कृतेः (क) (ख) गुणास्त्रिज्या for (गुणा १२ सित्रज्या) 
छाया: for (छाया) 

संख्याएँ मूल में अंकित नहीं हैं । 


. संशोध्या for (संशोध्य) 

. वणेंगयछाया for (वर्ग १४४ पर्द छाया) 

. घातोवार्क्कगुणा १२ for (घातोवार्कगुणा १२) २. am for (बंधः) 
. कर्णः for (कर्ण) 


. हृतयोना (ग) (च) for (gaaat) 
. ग्रल्पप्रश्‍नासूना for {अअल्पप्रस्तासूनां) 


मूल इलोक अंकित नहीं है--केवल टीका लिखों हुई है । 


. छौषम्‌ for (Sim) 


. उदग्दक्षिणयोः (ग) स्वाहोरात्रामुदग्दक्षिणयोः (ख) for (स्वाहो रात्राद्ध qa- 
कदक्षिणयोः) 


. चूदलांतिज्या for (द्युदलान्त्यज्या) 

. त्रिज्या (क) (ख) त्रिज्या (च) for (भिज्या) 

. वृध्य for (वृद्धिज्या) 

. diem: for (atat) 

. स्वाहोरात्रा्धमुदग्दक्षिणयोः for (स्वाहोरात्राद्धे मुदकदक्षिणयोः) 
. क्षितिजया (ख) षितिजयया for (क्षितिज्यया) 

. मुदग्दक्षिणयो: for (मुदकदक्षिणयो:) 


Wd 


( ६२ ) 


छेदहता द्यदलांत्या fears करन वा करा: । 

भक्ता ज्यया ऽथवाऽन्त्या fears कर्णा हृता कणः ॥ qx 
द्य दलाचतो RATA स्वाहोरात्र्याद्ध संग्रा विभजेत्‌ | 
व्यासा न फलोना द्य दलान्त्ययाथवा छेदः ॥ ३६॥ 
अ्रन्त्याततो क्रमज्या हीनां ज्या षट प्रथक्‌ छेदः । 
ज्याभ्यां च सह फलानि छाया नयनानि ष्ट त्रिशत्‌ ॥ ३७॥ 


Pw 


३५. (घ) २. वा गुणा for (वा) (ग) संगुणा for (वा) (क) संगुणा for (वा) (ख) 
कर्णाः for (armi) 
१. Sagat (ग) (क) (च) for (छेदहता) 
(ग) 3. कर्णाहता (क) कर्णाहता (ख) कर्णाः हता for (कर्गाहुता) 
(ख) ४. नवागुणाः for (gaa) 
(च) x. वागुणाकरो: for (वाकर्णा:) 


३६. (घ) १. दुदलान्ततोत्क्रमज्या (ग) (क) (च) for (युदलाच्नतो क्रमज्या) 
२. स्वाहारात्राधे संगुरां विभजेत्‌ । (ग) स्वाहोरात्राद्वसंगुणां विभजेत्‌ for 
(स्वाहो रात्र्यां सगुणा विभजेत्‌) 


३. दलान्त्य ज्याथवा for (द्युदलान्त्ययाथवा ) 
(ग) ३. दलान्त्यज्या यथा (क) चूदलान्त्यज्याथवा (ख) for (द्ुदलान्त्ययाथवा) 
(क) v. संगुणाम्‌ (ख) संगुणां for sium 
(ख) १. दयुदलन्नतोत्कमजां for (द्युदलान्नतो क्रमज्या) 
२. स्वाहोरात्राद्धं for (स्वाहोरात्र्याद्ध ) 
५. फलेना for (फलोना) 
(च) २. स्वाहोरात्राद्ध for (स्वाहोरात्र्याढं) 
४. संगुणां for (agar) 
३७. (घ) १. अन्त्यानतोत्क्रमज्याहीना (ग) (क) (ख) for (अन्त्याततो क्रमज्याहीनां) 
३. छेदाः (ग) (ख) छेदा for (Bz) 
(च) v. “च अतिरिक्त पाठ 
| ५. -फलनि for (फलानि) 
६. त्प़ट्विशत्‌ for (aefa) 
(च) १. अन्त्यानतोत्क्रमज्याहीन for (अन्त्यानतो क्रमज्याहीनां) ३ छेदाः for (छेदः) 


(६२ ) 


छाया कर्ण विभक्ता विषवत्करान संगुरा नुज्या । 

लब्धं सोम्येतरथो: क्षितिज्यया हौनसंधुक्त' ॥ ३८ ॥। 
गुणितं व्यासाद्ध न स्वाहोरात्राद्ध भक्तमाप्तथनुः । 

उत्तर गोले युक्त याम्ये Aa acm: ॥ ३६ ॥। 
दिनगतशेषछेदप्राणाः प्रागपरदिनाड योविशोध्याप्तम्‌ । 
व्यासाद्ध छेषो क्रमजोवा चापं नताः प्राणाः ॥ ४० ॥ 
स्वाहोरात्राद्धन emet: इतेन भक्ताया | 
विषुवत्करा गुणाया व्यास ga: फन सौस्गे ॥ ४१ N 


PLP PDP LADD OAD PEE SD OPE 


१. त्रिज्या (क) (ख) त्रिज्या for (quar) 
२, संगुण 07 (संगुणा) 
३. संयुतम्‌ (ख) for (संयुक्त ) 
(ख) v. विभक्त for (विभक्ता) 
५. सौम्येतरयो for (सोम्येतरयो:) 
६. ज्याया for (ज्यया) 


१. ward for (ware) 
२. भक्तमप्तधनुः for (भक्तमाप्तधनुः) 
३. प्राणै for (प्राणः) 


४०. (घ) १. व्यासाद्वधछिषोत्क्रम (ग) व्यासारद्धातिशेषोत्क्रम for (व्यासाद्धं छेषोक्रम) 
२. नता (क) नत for (नताः) 
(ग) ३. शेषप्राणः (क) शेषप्राणा: for (शेषछेद प्राणाः) 
(क) v. 'छेद' पद लुप्त है । (ख) 
५. शेषोत्क्रम (ख) छेसोत्क्रम for (छेषोक्रम) 
(ख) ६. विशोध्यप्तम्‌ for (विशोध्याप्तम्‌) 
(च) १. व्यासाद्धछिषोत्कम for (व्यासाद्धे छेषो क्रम) 


४१. (ग) १. भक्तायाः (क) (ख) for (warar) 
(ख) २. करांहतेन for (कर्णाहतेन ) 
(ख़) ३. विघुवत्कर्णा for (fagam) 
४.३ गुणाय for (गुणाया) 
भ, कृते for (कृतेः) 


( ६४ ) 


क्षपवृद्धिज्पाहीन युक्त याम्ये धनुरचरप्रारा: d 
सोम्पेयुतं विहीनं याम्य प्रागपरयो प्राणा: ॥ ४२ ॥ 
भ्रह्लोगताऽवरेषाः फलमन्त्याया विशोध्य शेषस्य | 
धनुरुक्रमजीवाभिः पूर्वापरयोनंताः प्राणाः ।। ४३॥ 
दिनदलकण गुणांत्या छायाकर्णोदता फलोनान्या | 
शेषस्योत्क्रमजीवा धनुदिनाद्ध नताः प्राणाः vY d 
चरदल जीवोनाधिक फल क्रमज्यो घनुइचराद्धन । 
युतहींन पूर्वाह्न दिवसगतं रोषं ग्रपराद्ध ॥ ४५॥ 


OANA NAN 


४२. (क) १. प्राणः (ख) प्राणः for (प्राणः) 
(ख) २. याम्यो for (यास्ये) 
३. धनुशर for (धनुश्चर) 
४. प्रश for (smi) 
५. प्रागपरयो for (प्रागपरयोः) 


४३. (घ) १. धनुरुत्क्रमजीवाभिः (ग) (क) (ख) (च) for (धनुरुक्रमजीवाभिः) 
(ग) १. नेता (क) नत for (नताः) 

३. श्रह्मोगतावशेषातु (ख) अह्लोगतावशेषा for (अह्लोगताऽवशेषाः) 

Y. प्राणः for (प्राणाः) 

३. श्रवग्रहचिल्नं लुप्त 


४४. (घ) १. faataa: for (दिनाद्ध॑तताः) (ग) (क) egaa for (दिनाद्ध॑नताः) 
(ग) २. नान्त्या (ख) नान्त्या for (नान्या) | 
(ख) २, गुणांत्या 
४. कर्णाद्धता for (कर्णोद्धता) 
५. जीव for (जीवा) 
१. दिनार्घोत्चितप्राणः for (दिनाद्ध॑नता: प्राणाः) 
(च) १. agimat: for (धनुदिनाद्ध॑नता:) 


४५. (घ) १. क्रमज्या (ग) (क) (ख) क्रमज्या for (क्रमज्यो) 
२. सेषमपराह्हे (ग) (ख) शेषमपराह्ने (च) for (शेषं arag ) 
(ग) ३. gate (ख) पूर्वाह्न for (पूर्वाह्न ) 
(ख) v. विवसगतं for (दिवसगतं) 


cM 
44 
— 

—-—— 


e 
s 
m 


m 
at 
H 

———Á 


a 
०८ A wo ( 4^ M X au an AO vo सद AU (X) o 


EI 


( ६१५ ) 


उत्क्रमजीवॉभ्यधिक क्रमज्यया संयुक्त (d) धनुधनुषां । 
व्यस्तविशुद्धी हीनाश्चरांसव पुर्ववच्छेषं ॥ ४६ u 
दिनमध्यार्का क्रांत्याक्षमागयोगांतरं सामान्यदिशोः । 
नतभागा नवते प्राक ज्योन्तताः शेषाः ॥ ४७ ॥ 
नतभागज्या द्वादशगुणोन्नताँशज्यया हताह्लब्धम्‌ं । 
इष्टदिनाडंछाया यथोक्तकरणेदिनार्छादा ॥ ४८ ti 


AAPA SAAN SAPS EAA 


संयुतम्‌ (ग) (क) (ख) संयुते for (संयुक्त ) 

. चरासवः (ग) (क) (ख) (च) for (चरांसवः) 

. पूर्ववछेषं (ग) giaa for (पुवेवच्छेषं) 

. व्यक्त for (व्यस्त) 

, संयुतं for (संयुक्त ) ६. धनुद्धेनुषो for (धनुध॑नुषां) 

, दिनमध्याक (ग) (क) (ख) for (दिनमध्यार्का) 

. क्रान्त्यक्ष (ग) (क) (ख) for (क्रांत्याक्ष) 

. नतभागानतभान्नवते ६० (ग) नतभागानतभागान्नवतेः for (नतभायानवते) 
. प्रोन्नताः (ख) प्रोज्योन्नतभागास्तु for (ज्योन्नताः) 

. समान्यदिशोः (क) समानदिशोः (ख) समान्यादिशोः for (सामान्यदिशोः) 
. प्रोद्यो बता: शेषा (क) (ख) देखो ३. for (प्राक्‌ज्योन्नताः शेषाः) 
, नतभागा नतभागोन्नवतेः (ख) नतभागान्नवतेः for (नतभागानवते) 
. शाय्याः स्युः for (शेषाः) 

, दिनमध्याङ्का for (दितमध्यार्का) 

. atag 07 (arna) 

. समान्यदिशोः for (सामान्यदिशोः) 

. नतभागानतभायान्नवते ६० for (नतभागानवते) 

. gat (ग) (क) (ख) हतालब्धम्‌ for (हृताल्लब्धम्‌) 

. eat (ख) करणो for (करणे) 

. दिनार्धा (ग) दिनार्डाद्वा (क) दिनार्धाद्वा for (दिनार्द्धाद्वा) 

. द्वादगुणोन्ततांश (ख) द्वादशगुरोन्नतांश for (द्वादशगुणोन्नतांश) 

. ज्याया for (ज्यया) 

. दिनार्घद्वा for (दिनारद्धाद्वा) 

. हृतालब्धं for (हताल्लब्धम्‌ ) 

. कर्णे for (करण) ३. faat for (दिनार्द्धाद्वा) 


( ६६ ) 


उन्नतजीवाभक्त व्यासा द्वादशाहत करा: । 
मध्यछायाकण हादशक्रान्त्यतरं पदं वा ॥ ४९ ॥ 
कदलांत्याज्या छेदोमध्यछाया यथोक्तकरणार्वा । 
ग्रन्त्याज्या छेदाय मध्यछायाऽयवा बहुधा । Yo ॥ 
विषुवत्करांन गुणा विषुवत्छाया हतोत्तरा क्रान्तिः | 
यद्युनाक्षक्षज्याया शंकुसममंडलस्थेऽक ॥ ५१ d 


af fh UIS 


LPL PLLA 


. छायाम्‌ for (छाया) 
. कृत्यंतरपदम्‌ (ग) (क) कृत्त्यन्तरपदं वा for (क्ान्त्यतर पदं वा) 
. द्वादशाहतं ११ for (द्वादगाहत) 


. हुतोत्तरा for (हतोत्तरा) (क) छायोद्धतोत्तरा for (छायाहतोत्तरा) 


. यद्यूनाक्षय्याया (ग) चुनाक्षज्याया: (क) यद्यनाक्षज्यायाः for (यू नाक्ष- 
क्षज्याया) | 


र 
x 
3 
(ग) ४. भुक्त for (भक्त) 
(ख) ५. व्यासाधे for (sura) 
१. मध्यछायाकर्णा पद लुप्त हुँ | 
२. कृतंतर for (क्रान्त्यतरं) यहां दूसरी पंक्ति द्वादश से आरम्भ है । 
(च) १. छायां for (छाया) २. कृत्यंतरपदं वा for (क्रान्त्यतर॑ पदं वा) 
१०. (ब) १. wget (ग) (क) (ख) (च) for (कुदा) 
(ग) २. त्थज्या (क) (ख) for (त्याज्या) 
३. वररोर्वा (ख) करण वाः for (करणोर्वा) 
(क) ४. ग्रन्त्यज्या (ख) श्रत्याज्याः for (अन्त्याज्या)` 
(ख) ५. मध्यछाया for (मंघ्यछाया) 
(च) ६. ग्रवग्रह चिह्न लुप्त 
५१. (च) १. विष्‌ वछ्ाया (ग) (ख)'विष्‌वच्छाया for (विषुवत्छाया) 
२ 
३ 


४. समं (च) for (सम) 
(ग) ५. ag: (क) (ख) "bg लुप्त पद for (शंकु) 
६. Raamt for (विषुवत्कर्णन) 
३. यद्यनाक्षज्यायाः for (यदय नाक्षक्षज्याया) 
Heaters for (मंडलस्ये ऽकं) 
(च) १. taam for (विष्‌वत्छाया) 
हूतोत्तरा for (हतोत्तरा) ३ यद्यूनाक्षज्याया for (यदयुनाक्षक्षज्याया) 


५३. 


Ye, 


( ६७ ) 


-सयज्या जिनभागज्यया गरााक्षज्ययाऽथवा भक्ता । 


अग्रा द्वाइशगुरिता विषुवच्छाया विभक्ता वा ॥ ५२ ॥ 
द्वादश विषुवच्छाया गुणिते प्रथगक्षलंबजीवे वा । 

mf तहते सममण्डलकर्णों प्राग्वत्‌ पृथक्‌ छाया ua ॥ 
रागरा दर्गोनं नज्या वर्गाधे ५३४६४४० सकं १४४ कृतिगुशितं । 
श्राद्यान्योग्रा द्वादशविषुवच्छाया बधो gaat: ॥ ५४॥ 


uu Un bh 


१. ज्ययाथवा (च) for (ज्ययाऽथवा) 

२. विषुवछाया (ग) for (विषुवच्छाया) 

३. दिनभागज्यागुणा for (जिनभागज्यया qum) (ख) 
४. अग्रात्‌ (ख) अग्र for (अग्रा) 

५. गुणक्षयाथवा for (गुणाक्षज्ययाश्थवा) 

६. ज्यया लुप्त पद हे । 

७. विभक्त for (विभक्ता) 

२. 
१ 
3 
E 
Y 
4 
3 
? 


विषववछाया for (विषुवच्छाया) 


. विषवछाया (ग) (च) for (विषवघ्छाया) 


. हते (ग) (क) (च) for (हते). 
. छाये for (छाया) (ग) (ख) पृथकाय for (पृथक्‌ छाया) 


. पृस्थगक्ष for (पृथगक्ष) 
. कर्णौ for (कर्णो) 


. छायो for (छाया) 
१. वरग्रार्घा ५३४६४५० for (वर्गाधे ५३४६४५०) (ग) वर्मा (ख) वर्गा for 


(वर्गाध) 


. मर्काकृतिगुणितं १४४ (ख) धर्मकृति for (मकं १४४ कृतिगुरणितं) 
. आद्योन्योग्रा (ग) (क) (ख) आद्योन्योग्रा (च) for (आद्यान्योग्ना) 
. विषुवछाया (ग) (च) for (विषुवच्छाया) 

. हृतयोः (ग) (क) (ख) gaat for (हतयोः) 

. qafa for (वर्मोनं ) 

. त्रिज्या (क) (ख) for (नृज्या) 


fro इलोक में दी गई संख्याए इस प्रति में नहीं है । 


. वर्गाधमंक कृति for (atte ५३४६४५० मक १४४ कृति) 


८. HiT for (aatar) ६ वर्ग्गोनं for (वर्गोन) 


. quid ५३४६४५० for (aufd ५३४६४५०) २ aR कृतिगुशितं १४४ 


for (मरके १४४ कृति ग्‌ far) 


. हृतयोः for (हतयो:) 


( षऽ) 


विषवच्छाया SUT संगय॒तया ७२ च्यकृतियृतादाद्यात्‌ । 
पदमन्ययतविहीनं सोम्येत्तरगोलयोः शंकुः ॥ ५५ n 

विदिशोः सोम्येत्तरयोरत्तरगोले पदोनयुक्तो न्यः । 
सममण्डल दक्षिणातोतच्छाया नाडिकाः प्राग्वत्‌ ॥ ५६ ॥ 
प्राच्यपरा शंकुतलान्तरद्वयव्यस्तकरंवधविवरं । 
समदिग्विष्वत्छायान्यदिगक्यं कर्णा विवरहतम्‌ ॥५७॥ 


१; 


Mi 


विषवछाया, (ग) for (विषुवच्छाया) 


२. गसंयुतया ७२ for (संगयुतया ७२) 


o an - w TU 


. कृत्याः व्यागसंयुतया for (कत्याद्वा संगयुतया ७२) 

. कृत्याद्यग ७२ संयुतया (क) for (कृत्या द्वासंगयुतया) 

. परमन्यतयुत (ख) पदमन्ययुतं for (पदमन्ययुत) 

. युतयाद्यात्‌ for (युतादाद्यात्‌) 

. विषुवछाया for (विषुवच्छाया) २. गसंयुतया ७२ for (संगयुतया ७२) 


. विदिशो सौम्येतरयो (ग) विदशो सौम्येतरयो (क) for (विदिशोः सोम्ये- 


तरयो) 


. रुत्तरागाले (क) रुत्तरागोले for (रत्तरगोले) (ख) गोपदोन for (गोलेप- 


दोन) 


. तच्छाया (क) नच्छाया (ख) तच्छाया for (तच्छाया) 
. दक्षिणागतछाया (क) दक्षिणगे (ख) दक्षिणगो for (दक्षिणतो) 


ऽन्यः । (ख) युक्ता यः for (युक्तोन्यः) 


. वेदि for (विदिशोः) 
. शौम्येतरयो for (शौम्येतरयो) 
. नाहिका for (नाडिकाः) 


- विदिशो for (विदिशोः) ३. तछाया for (तच्छाया) 


विषुवछाया (ग) (क) विषुवच्छाया for (विषुवत्छाया) 
करुविवरहूतम्‌ (म) कर्णविवरहृतम्‌ for (कर्णंविवरहतम्‌) 


` यात्यपरा (ग) प्राच्यापरा for {प्राच्यपरा) 
. विषुवच्छाया for (विषुवत्छाया) २. कणेविवरहूतम्‌ for (कर्णविवरहतं) 


PLA LL LL A 


( ६६ ) 


` छायावृत्तागोमा सोम्येन युगान्तरेश याम्येन । 
fagas छायाज्जादिष तुलादिष तथान्तरं होन ॥ ७८ ॥ 
इष्टाछाया वृत्त तदग्रयी यदुदयास्तमयसत्रम्‌ | 
ग्रनुपातात छंको विषुदत्छायांतरसिहञ्गा ॥ ve ॥ 
दं कुप्राच्यपरांतर विषवत्छायांगगलातर याभ्य | 
उदगक्यं लम्बगुणं छाया - कर्णोद्धत॑ क्रान्तिः ॥ ६० ॥ 


AJ 


EH 


C d 


१. विषुवछाया (ग) (च) for (विषुवच्छाया) 
. जादिषु (क) (च) for (ज्जादिषु) 


. ग्रोना (क) for (ग्रोमा) 
. qarat for (तथान्तर) 


. युतांऽतरेर for (युतांतरेणा) 


. ग्रनुपातात्तच्छंको (ग) अनुपातात्तच्छंको 107 (ग्रनुपातातछंको) 
. विषुवछाया for (विषुवत्छाया) (ग) विषुछायांतरमिहाग्रा (क) for (विषु- 


वत्छायांतरमिहऽग्रा) 


. इहाग्रा for (aasar) 


v. इष्टछाया (ग) (क) for (इष्टछाया ) 


. तदग्रया for (तदग्रयो) 
. यंदुदयास्तमयं for (यदृदयास्तमय) 


. अनुपातात्तछ्ंको for (श्रनुपातातछंको ) 
. विषुवछायांतर for (विषुवत्छायांतर) 
. मिहाग्रा for (मिहशग्रा ) 


. विषुवछायां for (विषुवत्डायां) (ग) (क) विषुवच्छायांतर्र for (विषुवत्छा 


यांऽगुलातरं ) 


. छायांगुलांतरम्‌ (ग) for (छायांऽगुलांतरं ) 
. क्रांति for (क्रान्तिः) 


. विषुवछायां for (विषुवत्छायां) २. गुलांतरं for (5गुलांतरं) 


( ७० ) 


क्रात्तिव्यासाडंगुणा ३२७० जिनभागज्या १३२९४ हतातुरजादौ i 
कर्कादौ चक्रार्द्धात्प्रोक्तुलादों स ARs ॥६१॥ 
चक्रात्प्रोह्म मृगादो स्फुटो AH] व्यस्तमृण धनंमध्यस्‌ । 

अ्रकस्माद शान्तरयुगयाते मध्यमा प्राग्वत्‌ ॥ ६२॥ 


६१. (घ) १. 


AM 


ataata qum (ग) ान्ति्व्यासाद्धं गुणा (क) for (क्रान्तिव्यासाडं 
गुणा) 


. कर्क्यादौ (ग) (क) (च) for (कर्कादौ) 

. प्रोत्तुलादौ (ग) प्रोह्म (क) for (प्रोक्ततुलादौ ) 

. TATAR (क) wae (सभार्थेत) for (चक्राड) 

. १३२९ for (१३२९४) ई 
. धनुरजादौ (ग) हृता धनुरजादौ (क) for (हतातुरजादौ) 
. क्रांतिर्व्यासाद्धं for (क्रांन्तिव्यासाद्धं) 


. गुणाः for (गुणा) ६, हृता १३२९४ नुरजादौ for (१३२६४ हतातुर- 


जादौ) 


. प्रामृगादौ for (प्रोह्ममृगादौ) (क) sser for (प्रोह्म) 
. अर्को (ग) (क) मध्यर्कोऽस्य for (अर्कास्माद्‌) 

. मध्यमाः for (मध्यमा) 

. मध्यः (ग) (च) for (मध्यम्‌ ) 

. BHI (क) sass for (सकृत्‌) 

. व्यस्तधनयुर्ष for (व्यस्तमुणंधनं) (चं) मृण for (get) 
: हेशातरयगया तेन for {देशान्तरयुगयाते) 

- चक्रात्रोज्य for (amta) 

. अक्लस्मादेशांतर for (अर्कास्माहेशांतर)} ` 


. प्रावतः for (sre) 
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( ७१ ) 


शशिम्रगोन्यत्यथें रात्रेगंतशेषनाडिका शंकू । 
विपरोतगोलविधिना रात्र्य्धा' क्रान्तिराभिर्वा ॥ ६३ n 
क्षितिजेऽग्रा प्राच्यपराक्रान्तिस्त्रिज्यागुणावलम्बहता । 
द्विगुणामुदयास्तसुत्रं तत्त्रिज्या कृतिविशेषषदम्‌ ॥ ६४ ॥ 
अक्षज्या शंकुवधालम्बकलब्धोदयास्तमयसूत्रात्‌ । 
दक्षिणतः शंकुतल दिवसो रात्रो तदुत्तरतः ॥ ६५ ॥ 
दिग्लम्बाक्षस्वोदयलग्नछायादिष यदिष्टेष । 
घट षष्ट्यार्याणां त्रिप्रश्‍नाध्यायस्तृतीयोयम्‌ ॥ ६६॥ 
इति anre तृतीयोष्ष्याय: 


१. श्वृ गोक्नत्यर्थं (ग) शयु गोन्यत्यर्थं (क) श्यगोन्नत्यथ॑ for (शशिमृगोन्यत्यर्ध ) 
२. नाडिकाम्‌ for (नाडिका) 
३. शंकुः (ग) (क) for (शंकु) 
४. रात्र्यार्धाक्रंतिराभिर्वा (ग) क्रंतिराभिर्वा (क) कोन्तराभिर्वा for (रात्र्य- 
al क्रान्तिराभिर्वा) 
५. विपरीतगेलविधि for (विपरीतगोलविधिता) (च) विपरित for (विपरीत } 
१. ज्यु गोन्यत्यर्थं for (शशिमृगोन्यत्यध) 
v. रात्यार्धाक्ञातिराभिवाँ for (रात्र्य्दाक्रान्तिराभिर्वा) 
१, हृता (क) (च) for (हता) 
२. गुणवलंबहूता for (गुणावलम्बहता) 
३. वियुक्तपदम्‌ for (विशेषपदम्‌ ) 
Y, त्सूत्र for (सूत्रं) 
१. शं कुवधाल्लंबक for (शंकुबधालम्बक) (ग (क) 
२. बब्धोदयस्तसूत्रात for (लब्धोदयास्तमयसूत्रात्‌) . 
3. ag: for (शंकु) 
१, दिल्लवाक्ष for (दिग्लम्बाक्ष) | 
२. छायादिषूपदिष्टेषु (क) (च) for (छायादिषु यदिष्टेषु) 
३. त्रिप्रस्ताध्याय: for (त्रिप्रश्‍नाध्यायस्‌) 
४. तृतीयोऽयम्‌ for (तृतीयोयम्‌) 
४. त्रतीयोयं ॥३॥ for (तृतीयोय॑ ।1६६।।) 
fao इलोक क्रमांक ६६ के स्थानपर “dia का अक अध्याय की क्रम 
संख्या को दर्शाता है । 


( ७२ ) 
कालज्ञानं प्रायः पज्ञानार्थमिष्यते afg: । 
शशिभास्करग्रहणयोस्ता्द्रि व्यक्तिः स्फुटामेदः । १ ॥ 
दिग्वणंवलनवेलायां निमिलनोन्मीलनस्थितिविमर्दाः | 
स्पश-छाया-मोक्ष-ग्रासेष्ठ-प्रास-परिलेखा ॥ २॥ 
भेदाइचतुर्देश तयोरिन्द्रकंग्रहरायोः परिज्ञानांत्‌ । 
यस्मा. दज्ञानं तस्माद्‌ ग्रहां प्रवक्षामि ॥ ३॥ 
तिथिगतगम्ये भुक्ति भृत्तचंतरहते फलोनयुतो । 
रविशशिनो समलिप्तो यातस्तात्कालिको भवति॥ ४॥ 


w^ 


ur 


१. (घ) १. तदभिव्यक्तिः (ग) for (तढ्धिव्यक्तिः) 
(क) १. स्वदभिव्यक्तिः for (तद्धिव्यक्ति:) 
(च) १. तदभिव्यक्ति: for (तद्धिव्यक्ति:) 


२. (घ) १. खला निमीलानान्मीलन (ग) वेला निमीलनोन्मीलन for (वेलायां fafa- 
लनोन्मीलन) 


(क) _ मूलक्‍्खोक यहाँ उपलब्ध नहीं, हाँ उसकी टीका दी हुई है । 
(च) ३. निमी लनोन्मीलन for (निमिलतोन्मीलन) 
३. (घ) १: परिज्ञानातः for (परिज्ञानात्‌) 


TEN (ग) (क) for (wee) 
३. प्रविक्ष्यामि (ग) (क) प्रवक्ष्यामि for (प्रवक्षामि) 


(ग) ४. भेदशचतुर्द॑श for (भेदारचतुदंश ) 
५. ग्रहणयो for (agaat: ) 
(च) 3. द्ग्रहणो for (quet) ३ प्रविक्ष्यामि for (प्रवक्षामि) 


X. (घ) t. गुणेभुत्तय तर for (भुत्तच तर) 
२. हृते (क) (च) for (हते) 


(क) १. यहाँ “मुक्ति के आगे “ग्रे अधिक पद है 
3. पांतस (च) for (यातस्‌) 
(च) coru ]9 A . 


PPP LAPIS 


(च) 


( ७३ ) 


खत्रिघन (घ्न) गुणा व्यासाद्ध भाजिता ३२७० चन्द्रपातयोगज्या । 
बिक्षेपकालाः सोम्याः षट्‌ राइयुनधिके याम्या: ५ ॥ 
रविशशिभुक्ती भवदशगुणे नख स्वरजिनेः हते नात्त । 
तत्वाष्टगुरितभुत्तघोविवरं षष्टयाहत॑ तमसः ॥ ६॥ 

छाद्य छादक मानक्यार्घ विक्षेप हनिक हनन ३ ३४ । 

सवग्रहणं गाहथादधिके खण्डगहरासूने॥ ७॥ 


१. षडाइयुने धिके (ग) षडाशूनेधिके (क) षडाइयूनेऽधिके for (षट्‌ राइ्यूनधिके) 
२. विभाजिता for (भाजिता) 

३. ज्याः for (ज्या) 

Y. +२७०+ 

५. कलाः (क) 107 (कालाः) 

६. सौम्या for (सौम्याः) 


~ 


. षड़ाशनधिके for (षट्‌ राश्यूनधिके ) 


. नखैः (क) (च) for (नखै) 

- हृते (ग) (क) (च) fer (हते) 

. माने (ग) (क) (च) for (are) 

. षष्टयाहृतमंतरं तमसः (ग) षष्टयाहतं तसमः for (ayaga तमसः) 
. THE ११।१०। for (गुणो) 

. जिने २०।२४७ (क) जिने for (जिनः) 

. तत्वाष्ट २५।८ (क) तत्त्वाष्ट for (seats) 

८. मुक्तयो विवरं for (भुत्तधोविवरं) 

. षष्टयाहृत for (षष्ट्याहतं) 


G AN oc oc au A vo 


p» 


. छाद्य-(ग) (क) for (ura) 

. हीनक (ग ) for (हनिक 

. छन्नं । (ग) faa (क) छन्नम्‌ (च) for (gei) 
. षण्ड (क) for (खण्ड) 


fao इस इलोक के बाई ओर 


e Aw AS wo 


o |" संख्यासारणी अंकित है | 
२० । २४ 


१०. 


११. 


( ०४ ) 


छाद्य न युतोनस्य छादकमानस्य तहलकृतिम्यास्‌ । 
विक्षेपकुत्ति प्रोह्य पदेति व स्थिति विमर्दाद्ध ॥ ८ ४ 
«gx विभाजिता स्थितिविमर्दाद्ध नाडिका गुणाः स्वगतिः । 
mA रविशशिपातेषणमसकृतेष्‌ धनमंते ॥ e ॥ 
स्पर्शात्तिभीलनं स्थितिदले विमर्दाद्ध हीनके पश्चात्‌ | 
मोक्षादर्वागन्सीलनं विमह स्तयोरक्यम्‌ ॥ १०॥ 
भृत्तचन्तरमिष्ठोनस्थितिदलघटिका Wad ष्ट्या । 
बाहुः प्राग्वत्‌ तत्फलहीनयुतः सूर्यशशिः पातः ॥ ११॥ 


. (8) १. 


२. 


३. 


a 
ans 
< 


LDP LPL PD PLL LL LDL LAD PD 


gan for (छादक) 
कात (ग) for (कृत्ति) | 
तिथिवत्‌ (ग) .(क) for (तिवस्थिति) 


. युतोनास्य for (युतोनस्य) 
. विमदधि for (faat) 
. कृति for (कृत्ति) २ थिवस्थिति for ,वस्थिति) 


. विमदँदलनाडिका (ग) (क) for (विमर्दाद्धनाडिका) 


. ३. पातेष्वृणमसङ्त्तेषु (ग) (क) (च) for (पातेबूरामसक्ृतेष्‌ ) 
. धनमन्तेः for (धनमंते) 


. गुणास्वतिः। (क) गुणास्वगतिः for (ग्‌ णा: स्वगति:) 


रवींदु for (रविशशि) 


. निमीलिनं (च) for (न्निमीलनं) 

. quu (क) तदेक्यार्ध: for (तयोरक्यम्‌ ) 
. माक्षा for (मोक्षा) 

. रेक्यम्‌ for (रेक्यम्‌) 


- हृतं (ग) (क) (च) for (हतं) 

. Ng: for (बाहुः) 

. सूयंशशिपातँ: (ग) (क) 

- "ai for (गुण) 

(क) ४. 
३. 


तत्फलं for (तत्फल) 
सुयेशशिपातँ: for (सूर्यशशिः पातैः) 


( ७५ ) 


तात्कालिकविक्षेपः कोटिस्तदर्गयतिपदं mu: । 
मानेक्याद्धत्किश विशोध्य तात्कालिको गास: ॥ १२॥ 
असकृत्‌ गासकालोनप्रमाणयतिदलकृते विशोध्य कृति । 
तत्कालिकविक्षेपस्य yagi तिथिवत्‌ ॥ १३ ॥ 
प्रगहण स्थित्यार्द्धात्‌ प्राज्यप्रगहणातो भवति कालः । 

मोक्षे विशोध्य सोक्षस्थित्यद्धात्प्राग भवेत्‌ मोक्षम्‌ ॥ १४॥ 
स्फुटतिथ्यंते मध्यं प्रप्रहण स्थितिदलोनकेभ्यऽधिके । 

मोक्षो निमौलनोन्मीलने विमर्दाधहोनयुते ॥ १५ ॥ 


ANNA, 


१२. (घ) १. 
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aaa यूति (ग) quw संयुति for (तद्रगंगुति) 


. अ्सकृद्ग्रासकलोन (ग) असकृग्रास कलोन for (श्रसक्ृतृग्रासकालोन) 
. तात्कालिक (ग) (w) for (तत्कालिक) 
. शेषमूलं (च) for (शेषमूल) 
. कृति for (कृति) 
. तितिवतु for (तिथिवत्‌) 
. प्रसकृद॒ग्रासकालोत for (असकुत्‌ ग्रासकालोन) 
. ्रसङ्कद्ग्रासकलोन for (असक्ृत्ग्रासकालोन) 
. विशोध्य for (विशोध्य) 
. प्रग्रणतो (ग) प्राज्यप्रग्रहणतो (क) प्रोज्य प्रग्रहणवो for (प्राज्यप्रगरणतो) 
. मोक्षात्‌ (ग) (च) for (मोक्षम्‌) 
NT (क) for (भवेत्‌) 
. स्थित्यर्धात्‌ [०7 (स्थित्यर्डधाव) 
. मोक्षं for (मोक्षे) | 
. प्राज्य प्रग्रहणतो for (प्राज्यप्ररणतो) 
. दलोनक्ये (क) दलोनके5स्यधिके for (दलोनकेभ्यऽधिके ) 


. aE for (प्रग्रहरां) 
. स्थितिददलोतकेम्यधिके for (स्थितिदलोनकेभ्यशधिके) 


(च) १, अवग्रहचिन्हलुप्त ४, विमर्हाद्धं for (विमर्दार्ध) 


( ७६ ) 


प्राग्‌ पश्चान्ततविषुवज्यो वधा त्रिज्ययाप्तचापाँशः । 
venne: पूर्वा विषुवद्‌ वृतत्रिभे ग्राहाः ॥ १६॥ 
ससमंडलविषुवतो गाह्या स्त्रिगृहाधिकादुदग्याम्यः । 
pres रपममंडलपूर्वास्याऽचर द्रविक्षेप: ॥ १७ n 
एकान्यदिशायतिवियुतेर्ज्या प्रगहणसध्यं मोक्षेष्‌ । 

वलनं निमीलनोन्मीलनेष्टकालेष्टवो ऽन्येदिशां॥ १८ ॥ 


१६. (घ) १" प्राक्‌ (ग) (क) (च) for (प्राग्‌) 
२. विषुवजञ्ययो (ग) (क) (च) for (विषुवज्यो) 
३. वंधात्त्रिज्यया (ग) (क) (च) for (वेधात्रिज्यया) 
४. पूर्वादिषु for (पुर्वाविषुवद्‌) 
५. वृत्त (ग) वृत्‌ for (वृत) 
&. ग्राह्मा (क) for (aren) 

(क) ७. पश्चातु विषुवज्ययो for (पश्चान्नतविषुवज्यो) 

८० याम्यै for (याम्यैः) 
१, त्रिमे for (fra) 

१७. (घ) १. सममंलाद्विषुवतो (ग) for (सममंडलविषुवतो) 
२. न्रिगृहाधिका (ग) for (त्रिग्रहाधिका) 
३. पूर्वास्याइचन्द्र (ग) (क) (च) for (पूर्वास्याञ्चन्द्र) 


(क) १. सममंडलाद्विपुवतो for (सममंडलविषुवतो) 


१८. (घ) १. न मीलानान्‌ for (निमीलनोचु) 
२. कालेष्वतोऽन्यदिशाम्‌ (ग) (च) for (कालेष्टवोऽन्येदिशां ) 


(ग) ३. एकान्यदिशां (च) for (एकान्यदिशा) 
v. विमलं for (वलनं) | 


(क) अवरास्यदिशाँ ज्यातिहि कुतज्यप्रग्रहणमध्यमोक्षेषु । 
वलनं निमीलनोन्मीनानष्टकालेष्टतोऽभ्यदिशांम्‌ ॥। १८ ॥ 


(च) x. कॉलेष्वतोन्यदिश्षां for (कालेष्टवोऽनयेदिशां) - 


( ७७ ) 


आाद्यन्त्ययोः ATA: कृष्णः खण्डग॒हेंऽद्धंतोम्यधिके गासः । 
सकृष्न (ष्ण) aa: सवंगृहणे शशिकपीलवण : ॥ १९ ॥ 
भानविमदंस्थितिदलवलनेष्ट गास समकलाद्यष्‌ । 
ख्रगृहणाध्याय विशतिरार्या इचतुर्थोयाँ ॥ २० ॥ 
इति ब्रह्मगुप्ते चतुर्थोऽध्यायः 


PPP PPL SP LDA LD LD SD की uh I^ ^ 
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१९. (घ) १. ब्राद्यन्तयोः (ग) (क) for (srreemit:) 


२. परण्डग्रहे (ग) for (खण्डग्रहे) 

३. $केतोम्यधिके for ($डंतोभ्यधिके) 

४. ग्रासः (दूसरी पंक्ति का आरम्भ) (ग) (क) 

५. शशी (ग) (क) (च) for (शशि) 

६. कपिलाँ (ग) siad: (क) कपिलः for (कपिलव शः) 


७. वर्ण: (यह शब्द नहीं है) (क) "ub पद लुप्त 

(ग) 5. gga for (aye) 

(च) २. द्धतोम्यधिके for (द्वंतोभ्यधिके) ६. कपिल for (कपील) 

२०. (घ) १. दवलनेष्ट for (दलवलनेष्ट) 
२. चन्द्रग्रहणाध्यायो (ग) (क) for (चद्धग्रहणाथ्याय) 
३. चतुर्थोयम्‌ । (ग) (क) for (agatat) 
शर 'इति' से अध्याय: तक अंकित नहीं । केवल अध्याय समाप्ति सूचक Uus 
अंकित है ; 
(च) २. चंद्रग्रहणाध्याया for (चद्धग्रहणाध्याय) ३. चतुर्योय for (agaat) 


५. 'इति' से 'अध्यायः' तक लुप्त हैं। अ्रध्याय समाप्ति सूचक कोई WI चिह्न 
भी विद्यमान नहीं ! 


( ७० ) 


हस्गरणितबयं न भवति यस्मात्पचज्यया रविग्रहणो i 
यस्पाद्यथा agaa तथा प्रवक्ष्यामि तिथ्यन्ते ua 
वित्रिभलग्नसमेऽकंन लम्बन तदधिकोनके भवति । 
संक्रान्ति ज्योदक यदाक्षजोवा समा न तदा ॥ २॥ 
्रवनतिरतोन्यया भवति संभवेत्तदुदर्यावलग्नसमं कृत्वा | 
तढुदितघटिकातः छकुस्तच्चरप्रार : ॥ ३॥ 
त्रिज्याकृते .चतुर्गुणशंकुहताया फलेन भक्तायाः । 
तात्कालिकाक राशित्रयोनलग्नान्तरज्याया ॥ ४॥ 


AANA 


PAP LADD LLL ५ 
१. (घ) १. हग्दणितँक्यं (च) for (हग्गणितेक्यं) 
(ग) ३. तस्माद्यथा for (यस्माद्यथा) 
(क) २. T पद लुप्त है | 
३. तस्माद्यथा for (यस्माद्यथा 


१. विविग्नसमे for (वित्रिभलग्नसमे) 
3. द्योदक्‌ (ग) ज्योदर (क) ज्यादक्‌ for (ज्योदक्‌ ) 
(ग) 3. तत्स्वक्रांति (क) तन्‌ खक्रान्ति for (तत्संक्रान्ति) 
४. Ra for (ऽकेन) ३ तत्सक्रांतिस्थोदक्‌ for (तत्संक्रान्तिज्योदक्‌ ) 


१. स भवे तदुदयै (ग) संभवेतदुये (क) संभवेतदुदय for (संभवेत्तदुदयै) 

२. विलग्न समं for (विलग्नसमं) 

३. घटिकात्तछंकुस्‌ (ग) घटिकास्त wm (क) घटिकास्तच्छंकुस्‌ for (घटिकातः 
छंकुस्‌) 

(क) ५. 'कृत्वा' यह पद पूर्वार्ध का अंतिम न होकर उत्तरां का आरम्भिक हे (च) 


Y. (घ) १, कृतेसतुर्गूण (ग) sagi १०६९२९०० for (कृते चतुर्गुणं ) 
२. हृताया (ग) हृतायाः (च) gan for (हताया) 
३. रासित्रं for (afra) 
¥ 


. लरनांतरद्याया: (च) for (लग्नांतरज्यायाः) 
(8) १. इतेः श्चतुर for (कृते चतुर्ग) 
(च) १. इतेइ्चतुर्गूण for (कृतेचतुर्‌ ) 


५. (घ) 


अ 


ea 
ev uei. 
co 


( ७६ ) 


नम्बनघटिकालग्चात्‌ तात कालिकात्त्रिराव्यूनात्‌ | 

ऋण (ऋणां) अधिके ऽक हीने धनससकृत्पंच हइयन्ते ॥ ५ ॥ 
करा गुणाद्‌ व्यासार्द्ाद्रसुवेद ४८ विभाजिता फलविभक्ता । 
लम्बननाड्यो भास्करवित्रिभलग्नान्तरं वा ॥ ६॥ 
रविजञशिपातगतिकला लम्बनघटिका गुएष्ष्ठया । 

यदि लम्बनमरामना धनमधिकाः स्वफललिप्राभिः ॥ ७ ॥ 
ग्रक्षज्याया वित्रिभलग्नात्स्वक्रान्तिरूत्तराकस्य | 

इन्दोर्वा यद्यधिका न नतिः सौम्या ऽन्यथा याम्या ॥ ठ ॥ 


१५ 
. ऋणमधिके (ग) रुणमधिकेक्क होने (क) ऋणमधिकेऽक्क हीने for (करां 


AJ 


BS ap cQ AO 56 4M AO 


PINEN LL LDL IW 


लब्धं लंबन (ग) लब्धं लंबत्‌ (च) for (araa) 


ग्रधिकेऽकं हीने) 


. ससत्कृत्पंच (क) मसक्ृत्यं च for (मसकृत्पंच) 
, दश्यते (क) दश्यन्ते (च) दश्यते for (दृश्यंते ) 


लब्धं लंबन for (लम्बन) 


. राश्रनात्‌ for (रास्युनातु) १ ऋणमधिकेकें for ऋणां ग्रधिकेडके ) 

. विभाजितात्पलविभक्ता (ग) विभाजितात्फलविभक्ता (क) (च) for 
. (विभाजिता फलविभक्ता) 

. लंबतत्याडयो for (लम्बननाड्यो) 

. वित्रिवजग्तांतर (ग) वित्रिलसांतर (क) बित्रिभलग्नांतर for वितिभल- 


ग्नांतर) 


. घावा (ग) saar (क) ज्यावा for (वा) 

. लग्नांतरद्यावा for (maiat वां) 

. गुणाद्ध ता-गुणा हृता (ग) (क) गुणाहूता षष्ट्या for (गुणषष्ट्या) 
. शरिपातागति for (शशिपातगति) 

. स्वफललिप्तानिः for (स्वफललिप्ताभिः) 

. गुणा हृताषष्टया for (गुणषष्ट्या) 

. क्षय्याया (ग) अक्षछाया for (ग्रक्षज्याया) 
. अवनतिः (ग) (क) safa: for (ननतिः) 
. स्वाक्रान्ति for (स्वक्रान्ति) 

. वनतिः for (ननतिः) 

. अवग्रहचिह्न लुप्त 
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^ 


e. 


१३. 


१४. 


(घ) 


( ८० ) 


वित्रिभलग्नादृत्तरदक्षिएविक्षेपहीनसंयक्तम्‌ । 
गंकधनुरूत्तरायामधिफोन दाक्षणावनतो ॥ & ॥ 
तज्ज्येंड (INF) शक्रादयः सवितुः हक्षेप मंडले युक्त । 
ग्रपमण्डलेन भानोश्चन्द्रस्थ विमण्डलेन युते ॥ १०॥ 
त्रिज्या वर्गावुनों स्वशंकुवगरण तत्पदे हग्ज्ये । 
रविशशिमध्यगतिगुरो तिथिगुणितव्यासदलभक्त ॥ ११ ॥ 
४९०५० स्वछायागुरिते वा मध्यगतितिथिगुरास्वकर्णहृते । 
फलयोदिक याम्येतरमवनतिरँक्यं दिगन्यत्वे ॥ १२॥ 
संयोगान्तरमवनतिशशांकविक्षेपयोः सामान्यदिशोः d 
R 3 है] + 
स्फुटविक्षेपः शशिवत्‌ Raad विमदंदलनाड्य: ॥ १३ 0 
प्राग्वल्लम्बनमसकृत्तिथ्यांतात्‌ स्थितिदलेन होनय़ुतात्‌ । 
ग्रधिकोनं तन्मध्या ऋणयोरूसाधिक॑ धनयोः ॥ १४॥ 
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१. दक्षण for (दक्षिण) 

दक्षिणावनतो (ग) (क) दक्षिणावनतौ for (दाक्षणावनतौ) 

. दक्षण for (दक्षिण) २ दक्षिणावनतो for (दाक्षणावनतो) 

. दृक्‌ (क) THAT for (हक्षेप) 

. दृ क्षेप for (हक्षेप) 

वर्गावूनौ (ग) वर्गानूनौ (क) वर्गाबूनौ for (च) atg (वर्गावुनौ) 
गती (ग) (क) for (गति) 

साम्येंतर (ग) साम्येतर (क) साम्येऽन्तर for (याम्येतर) 

यह संख्या इस प्रति में ग्रंकित नहीं है । 

स्वदया (क) तच्छाया for (स्वछाया) 

- समान्यदिशोः (ग) (क) समान्यदिशोः (च) for (सामान्यदिशो:) 
. स्फुटिविक्षेपः for (स्फुट विक्षेपः) 

शशिन for (शशिवत्‌) 

स्थित्यद्धं (क) for (स्थित्यद्ध॑) 

शशिव for (शशिवत्‌) 

fang’ for (fag) 

असङ्ृत्तिथ्यंतात्‌ (ग) (च) for (असङृत्तिथ्यांतात्‌) 

. मध्याहशयो (म) (क) मध्याहणयो (च) for (मध्याऋणयों) 


ee ee qq. 


११, 


१७. 


१८. 


( ५१ ) 


यद्यघिक स्धित्यद्ध तदन्तरेणान्यथोनमृणमेकस्‌ । 
ग्रन्यद्धन॑ तदेक्धेनाधिकमेवं anaig: ॥ १५ ॥ 
स्फुटतिथ्यंताल्लम्बनमसक्कतस्थित्यधहीनयुक्ताद्वा । 
तत्स्फुटविक्षेपक्ृतिस्थित्यद्धोतयुततिथ्यन्ते ॥ १६ u 
तत्स्पष्टतिथिछेदांतरे स्फुटे तिथिदले विहीनयुतात्‌ । 
स्वविमर्दाद्धनाऽसकृदेवं capt विमर्दाद्द ॥ १७ ॥ 
शशिवद्वाहुः स्फुटविक्षेपकृतं स्थितिदलेन संगुशिता d 
स्पष्टः स्थित्यधेहतो भवति भुजः पुर्ववच्छेषस्‌ ॥ १८॥ 
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घ) तर्देक्येनाधिकमेवं (ग) (च) for (तदेक्येनाधिकमेवं ) 
क) २. 


fanata (च) for (विमर्दाङ्धः) 


. कृत (ग) कृतः (च) कृत for (कृति) 
. तालंबन for (ताल्लंबन) 
. मसङ्गृत्स्थित्यद्धं for (मसकुतस्थित्यधे) 


यहाँ पूरा श्लोक अंकित नहीं । लिपिकार की भूल से । केवल अंकित है - 
“eRe तस्य ताल्ल तत युत तिथ्यंते' ॥ १६ ॥ 


. तिथांता for (तिथ्यंता) 


. स्थिति (ग) (क) (च) for (तिथि) 

. स्पष्ट (ग) (क) (च) for (स्पष्टो) 

. तत्स्फुट for (तत्स्पष्ट) 

. विमर्दाद्ध for (fat) 

. विमर्दाद्धनासक्तदेव for (विमर्दाद्धना$सक्रदेवं) 


 कृतस्थितिदं लेन for (कृतंरिथतिदलेन) (ग) कृतः (क) कृतः for (कृतं) 
. हृतो (ग) (क) (च) for (हतो) 

. संगुरितः (च) for (संगुणिता) 

. पूर्ववछेषम्‌ (क) पूर्ववत्‌ शेषम्‌ ॥ १८ ॥। for (पूर्ववच्छेषम्‌ ) 

. विसर्गलुप्त 

. Fini 

. कुतस्थिति for (कृतं स्थिति) 

. पूर्वेवछेषम्‌ for (पूर्ववच्छेषम ) 


( ८५२ ) 


ग्रासात्कालः प्राग्वत्स्पष्टस्थितिदलगुशो UE । 
स्फुटविक्षेपऋतस्थितिदलेत शोध्यः स्थितिदलात्स्वात्‌ ॥ १९ di 
वलनादिशशिवदन्यत्‌ ग्रहणं तेक्ष्णाद्र वरनादेशयम्‌ । 
हादराभागादूनं स्वच्छत्वांत्बोडशयादिदे ॥ २० N 

ने स्फुटमायभटादिष्टकग्रहणां यतस्ततः cu | 

शंकुज्यया कृतं लघु लघुतरसेवं रविग्रहणाम्‌ ॥ २१ ॥ 
लग्नात्त्रिराशिहीनादपक्रसक्षांशयुतिविशेषीनात्‌ । 

भततया तज्जया भक्ता त्रिज्याद्ध कृत्तिः ३६७३२२५ फलेनहुता NRU 
१. विक्षेकृत (ग) विक्षेपकृतः for (विक्षेपक्रत ) 

२. आसात्कालः (क) आंसीत्काल: for (ग्रासात्काल:) 

३. afaq (क) equis for (प्राग्वत्‌) 


(क) v. $सकृद्धक्त: for (सकृद्धूक्त:) 


५. कृत (च) for (ऋत) 
६. सोध्यः for (शोध्यः) 
७, स्यात्‌ for (स्वात्‌) 


२०. (घ) १. तेक्ष्ण्यांद्रवेरनादेश्यम्‌ (ग) (क) (च) for (deum वरनादेश्यम्‌) 
(ग) २. वदन्यग्रहणम्‌ (क) वदन्यदूग्रहणम्‌ for (वदन्यत्‌ ग्रहणम्‌) 


३. feat: (क) for (दिदे) 


. (घ) १. भटादिष्वक (ग) for (भटादिष्टक) 


(ग) २. तत्स्पष्टम्‌ (क) ततः स्पृष्टम्‌ for (ततः स्पष्टम्‌) 


३. reum for (रविग्रहणाम्‌) 


(च) १. भटादिष्वक्क ग्रहण for (भटादिष्वकंग्रहणं) 


t. हींदप for (हीनादप) . 

२. mataia (ग) (क) (च) for (क्रमक्षांश) 

३. तज्या for (तज्जया) (ग) ज्याछेदस्त्रिज्या (क) ज्ज्याद्धेदस्त्रिज्या for 
(भतृतया तज्जया) 

Y. चिज्याधकृतिः (ग) dut २९७३२२५ (क) कृतेः for (from कृतिः) 

५. gat (क) for (हता) ` | | 

६. भत्रितया (क) for (भतृतया) 

६. भत्रीतया for (भतृतया) ३ तज्या for (तज्जया) 

४. aras: for (तरिज्याद्ध इत्ति:) 


त्रित्रिभलग्तार्कातरजीवा धटिकादिलम्बनं लब्धस्‌ । 
वित्रिभलग्तापक्रमविक्षेपाक्षांशयुतिवियति (ते) ॥ २३ ॥ 
जीवा दशर्ञांकभास्करमध्यमझुक्तांतरेश संगिता 
पंचदश-भिर्गरितं या विभाजिता त्रिज्यया वनति॥ २४॥ 
४९०५० पूर्ववदन्यस्पष्ट ब्रह्मो क्तस्पष्टसूयंशशिपातेः । 
नायभटादिभिर्क्त र्या तो स्फटास्ते ततो स्पष्टम्‌ ॥ २५॥ 
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. faq लग्तार्कातर (ग) वित्रिभ लग्नार्कातरे for (त्रित्रिभलम्तार्कातर) 
. वियुते (ग) (च) for (त्रियुति (ते) ) 


. जीवाद्य for (Sara) 
. विक्षपाक्षांश for (विक्षेपाक्षांश) 


यहाँ श्लोक की प्रथम पंक्ति लिपिकार लिखना भूल गया | दूसरी $— 
“वित्तिभलग्नापक्रमविक्षे पक्षांशयुतिवियुतेः ॥ २३ ॥ 


. वित्रिभलग्ताङ्ातर for (त्रित्रिभलम्नार्कातर) 
. मध्यमभृतक्तयंतरेण (ग) (क) (च) for (मध्यभुक्तांतरेण) 
. गुणितं (ग) गुणितया (क) for (stra) 


. संगणिता for (संगुणिता) ` 
, वनतिः (क) for (वनति) 


. पूर्ववदन्यत्स्पष्टं (क) (च) for {पूर्ववदन्यस्पष्टं) 
. यतो (ग) यतोऽस्फुटा (क) यतोऽस्फुटस्ते for (यातो स्फुटास्ते) 


. ब्रह्मोक्त for (ब्रह्मोक्त) 


४, स्तैततोऽस्पष्ठाम्‌ (क) स्तेततोऽस्पष्टुम्‌ for (स्तेतो स्पष्टम्‌) 


. रुचेक्ते for (रक्तं ) 
. यंतो for (afat) 
. वि०--थहां चिल्ल लगाकर ऊपर के रिक्तोपान्त पर निम्नलिखित इलोक-- 


किसी अन्य हाथ से लिखा हुआ विद्यमान है- 
“अंगुलमात्र विरते रक्तः शशिमंडले भवेत्का: | 
भानोस्तु पुन कृदमो वरां सर्वत्र निदिष्टः ॥ 


(=) 


ग्रसविमदस्थित्यर्डा 4 4, 
eU वतति लम्बा नाद्यषु । 
२ e 3, 
आर्या पड़ विशत्यक ग्रहण पंचमो5ध्यायः ॥ २६ N 


Y ^ पंचमो 
इत्ति ब्रह्मगुप्त पंचमोऽध्यायः ॥ 


. लंबनाद्येषु (ग) for (लम्बानाद्येषु) 
. षर्डविशत्या$क (ग) (च) for (षड्विशत्यकं) 
. ग्रहणं (ग) for (ग्रहणा) 


. इति' से अध्याय: तक इस प्रति में लुप्त । केवल समाप्ति सूचक छः, छः, 


छः, भ्रंकित है 


यह इलोक इस प्रति में नहीं है । 


. लंबनाद for (लंबनाद्येषु) 


. 'इति' से अध्याय: तक लुप्त है। 


( ८५ ) 


गृहाभास्करांतरे: TH पश्चादकग्रहान्तरयस्मात्‌ । 
स्वांशैह हया हश्यास्तस्माद्वक्ष्ये तदानयनम्‌ U १ N 
प्रागुनभुक्तिरूनो हत्ये हशयो रविरधिकभुक्ति: । 
पश्चाहश्योचधिकर्गतिरधिको gaat गृहो sem n २॥ 
विक्षेपसत्रिराशिक्रान्तिवधो व्यासदलहूत ही लिप्ताः । 
शोध्यास्तयोः समहशोयंदन्यदिद्ो "à क्षेपाः ५ ॥ ३॥ 


VP 


१. (घ) १, 
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ग्रहभास्करान्तरैः (ग) ग्रहभास्करांतरैः for (ग्रहोभास्करांतरे:) 


(ग) २. वक्षे for (ae) 


(क) 
(च) 


यह श्लोक उपलब्ध नहीं है । 


१. ग्रहभास्करांतरेः for (ग्रहाभास्करांतरेः:) 3 प्राकूपश्‍चादक्कु uu for 


(प्राक्‌ पदचादकंग्रहाँत रे) 


. स्वाशै for (स्वांशे) ५. gar for (इ द्या) 
, रवेरधिकभुक्तिः (च) for (रविरधिकभुत्तिः ) 
. गति (च) for (गतिः) 

. हश्योश्यो for (इव्येहृव्यो ) 

. पढ्चाद्रिश्योरधिक for (पश्चाहइ्योऽधिक) 


यह इंलोकं उपलब्ध नहीं है । 


. हरयो for (z) 

१. यंद्यन्यदिश्ञो (ग) (च) for (यंदन्यदिशो) 
. ग्रहे (ग) for (ग्रहे) 

. हृतो for (हतो) 


v. समहिशो (च) for (समहृशो) 


यह शलोक उपलब्ध नहीं है। 


(च) ५. क्षेप्याः for (क्षेपाः) 


( 5६ ) 


विषवच्छाया गुरिताद्विक्षेपा द्वादशोद्ध ता सोम्यात्‌ । 
फलमूराधनं धनरां याम्यादुद्यास्तमन्यलग्ने ॥४॥ 
प्रागनमाद्चसधिक पश्चाल्लस्ताद्गृहोदयोस्तमयषड्भयुतस्‌ | 
अन्यदुदय: घटिकाः कृत्वा नमधिक॑ समस्‌ ॥ ५ ॥ 


DB LS 


v. (8) १ 


ANN 


विषुवछाया T ) for विषुवच्छाया) 


. सौम्यात्‌ (ग) त्सौम्यात्‌ (क) for (araa) 

. उदयास्तमयलग्ने, (ग) उदयास्तमलग्ने 10: (उदयास्तमन्यलग्ने) 
. विक्षेपात्‌ । तद्वादशो for (विक्षेपा द्वादशो) 

. हृतात्‌ for (दवता) 

. aay for (धनर्ण) 

. उदयास्तमयलग्नौ for (उदयास्तमन्यलग्ने) 

. सौम्यात्‌ for (सोम्यात्‌) 


३. याम्यादुदयास्तमयलग्ने for (याम्यादुदयास्तमन्यलग्ने) 


. उदयेर्घटिकाः (क) उदयेघटिका: for (sea: घटिकाः) 

. कुत्वोनमधिक (ग) (क) कृत्वोतमधिक for (कृत्वातमधिक सम) 
. प्रागूना for (प्रागून) 

. लग्तात्पदचा ढ्ग्रहोदयोस्तमयम्‌ for (पइ्चाल्लग्ना दग्रहोदयोस्तमय) 


. षट्कयुतमन्यदुदयेघटिकाः (वि० दूसरी पंक्ति का आरम्भ) for (षड्भ- 


युतम्‌-्वि० पं ०--अन्यदुदय घेटिका:) 


- पश्चाल्‌ लग्नाचु ग्रहोदयोस्तमय: for (पश्चाहलग्नाइग्रहोदयास्तमय) 


. 'षङ्भसंयुतं' for (षड्भयुतम्‌) दूसरी पंक्ति का आरम्भ 


षड्भूयुत for (घड्भयुतम्‌) 


- अन्यदुदयैचेटिका:. for (ग्रन्यदुदये: घटिकाः). 


२. कृत्वोनसधिकसमं for (कृत्वा नमधिक समं) 


( ८७ ) 


gea: शितांशुसितजीवज्ञगनिभुमिजा नवभिः । 

चत्तर वृद्धधरतरधटिका षडगुणिता metu ६॥ 
१२।९।११।१५।१७ हश्याइश्यायुतिवद्ग्रहाक भुत्तघंतरक्यलब्धदिनः । 
ऊनाधिकलिप्ताभ्यः mag तात्कालिकरसकृत ॥ ७ ॥ 
प्रतिदिनमुदयास्तमयावसकृत्‌ तात्कालिक गह विलग्तेः । 
सुर्यस्तमयोदयिकः शीतांशौ पौरिसास्यन्तै ॥ ऽ ॥ 


EO ONAN ANAS UA PD OPE 


६. (घ) १. शीतांशुः (क) (ग) शीतांशुः for (faig) 


(क) 
(च) 
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Y. 


३ 
Y 


E 


v. 


भूमिजातवभिः for (भूमिजानवभिः) 

aaae (ग) दयूत्तरवृद्धि (क) raed for (युत्तरवृद्धच ) 
aata: (ग) (क) for (कलांशेः) 

निभूमिजा नवभिः eng १।१३।१५।१७।। for (शनिभूमिजा नवभिः) 
ष डगुणित for (षड्गुरिता) 


. शीतांशु for (शितांशु) ३ इृघ्‌ त्तरदवृद्धेरंतर for (aaga tax) 
. कालाझैः for (कलांश:) 

, रसकृतः (ग) रसकृत्‌ (क) रसकृत्‌ for (रसकृत) 

. यह संख्याएं पूर्वरलोक के पूर्वार्द के पश्चात्‌ अंकित हैं । 

. Barreda (क) eadfa for (दृश्याहश्यायृति) 

. ग्राहाकं for [ग्रह्मक ) 

. ६. भवति for (लब्धदिनैः) 

. नैकेनाधिक for (ऊनाधिक) 

. लित्ताभ्या for (लिप्ताभ्यः) 

, Weng for (ग्रहाक) ७ उनाधिक for (ऊनाधिक) 

. रसक्कत्‌ for (रसकृत) 

. तालिक for (तात्कालिक) 

. शीतांशो (ग) शीतांशोः (क) for (झीतांशौ) 

. पौशिम्यास्यां च (ग) (क) पूणिमास्या च (पौशिमास्यन्ते) 
. वसकृ (क) च सकृत्‌ for (qus) 

. दयके: (क) दयके: for (दर्यिके:) 

. ग्रहाविलग्नेः for (ग्रहविलग्ने:) 

. वसकृत्तात्कालिक for (वसकृत्‌ तात्कालिक) 

. पोणिमास्यांत for (पौणिमास्यन्ते) 
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उदयास्तमयावदिदोः कलांशेरकसंमिते कायस्‌। 
हीनत्वं त्वधिकत्वंतरे योग काल स्यात्‌ ॥ ॥ 
उदयास्तविधो विवद्बुध्य शीघ्रादाप्तफल युतोनज्ञः । 
mage विहीन समढ्ग्र भागेन ॥ १०॥ 
सानाऽल्पत्वात्पइचादुदयोस्तमयः सितस्य दभि प्राक्‌ । 
पइ्चान्मानं हत्वा दष्ठुमयोस्ताभिरुदयः प्राक्‌ ॥ ११॥ 


P] 


यह इलोक मूल पाठ में नहीं है । (ग) 
यह शलोक उपलब्ध नहीं हे । 


fac यहाँ यह श्लोक निम्न उपान्त पर भ्रन्यहस्तलेख में दिया गया है-- 


. उदयस्तमयवदिदोः for (उदयास्तमयावदिदो:) 


यह इलोक मुल पाठ में नहीं है । (ग) (क) 
fao यह श्लोक २५७ पृष्ट पर निम्नोपात पर ग्रग्यपस्त से दिया हुआ है ! 


. नोज्ञः for (ss) २ विहिन: for (विहीन) 
. ससम for (maqa) 


इसका संख्याक्रम & है (ग) 


. माता for (माना) 

. मानमहत्वा (क) (क) for (मानं हत्वा) 
. दस्तमयो (ग) (क) for (दष्टमयो) 

. gifi (ग) (क) for (स्ताभि) 

. दशभिः (क) (च) for (दशभि) 

. रुदय (क) for (रुदयः प्राक्‌) 

. दुदयो for {पश्चाटुदयो) 

. ऽऊस्तमयो for (स्तमयः) 


२. मानमहृत्त्वादस्तमयो for (मानं हत्वादष्टमयो) 
Y. praa: for (स्ताभिरुदय:) 
९. ERENT '€ है ! 


( ०६ ) 


ज्ञस्यवं मनुस्य पठितेः कुजजीवपुत्राणाम्‌ | 
उदय प्राग्‌ ऽस्तमयो मानसमत्वाडूवति पश्चात्‌ ॥ १२॥ 
ग्रायभटः क्षेत्रांशह इयान्यदुक्तवास्तदसत्‌ । 
हग्गरितक्य' विसंवाहा हग्गरातेक्यं स्वकालाशः ॥ १३॥ 


SSAA LAS 


इसका संख्याक्रम १० है (ग) 


. ज्ञास्येवं (ग) ज्ञस्येव (क) ज्ञास्यवं for (जञस्येवं) 

. पठितँ (क) «fad for (पठितँः) 

. जीवसूर्यपुत्राणाम्‌ (वा) (क) जीवसूर्यपुत्राणां for (जीवपुत्राणाम्‌) 
. उदयः (ग) (च) for (उदय) 

. प्रागस्तमयो (ग) प्रागस्तमयौ (क) प्रागस्तमयो for (प्राग्‌ऽस्तमयो ) 
. माहनमहत्त्वाद्ूवति पश्चात्‌ for (मानसमत्त्वाद्भवति पश्चात्‌) 

. ॥ १०॥ (च) for (॥ १२॥) 


. पठितै for (पठितः) ३ + सूर्य + 
. घ्रागस्तमयो for (प्राग्‌ ऽस्तमयो) 


इसकी क्रमसंख्या! ११ है (ग) 


. दुक्तवांस्तदसत्‌ (ग) (च) for (टुक्तवास्तदसत्‌) 
. स्वकलांशैः p ११ 1 (ग) स्वकाल्पांशेः for (स्वकालाशैः) 
. रेखांकित पाठ मूल में नहीं है । 


. Ravage for (हद्यान्ययुक्त) : 
. हग्गणित विसंवादा (क) हग्जशितं विसंविवादात्‌ for (इम्गरितक्यं 


विसंवाहा) 


:. आर्यभट्ट for (आर्यभटः) 
. अदुक्तवान्‌ तदसत्‌ for (श्रदृक्तवास्तदसत्‌) 
. सूपवित्तकालाशै हृ ग्जरितँक्य भवति n ११॥। for (विसंवाहा हृ्गरि- 


THY स्वकालाइंः ।। $3 d) 


. स्वकालांशैः for (स्वकालाञ्ञैः) 
. द्रमाणितक्यं 101 (हग्गणितेक्यं) 


( ९० ) 


gena दृष्टि भाग ग्रहोदयास्तमयनाडिकायेष्‌ | 
मयाध्याय: चतुदशभिरार्याभिः ॥ १४ ॥ 
इत्ति ब्रह्मगुप्त षष्ठोऽध्यायः । 


POM 


POPPE LILA ALL 


१४. (घ) इसकी क्रमसंसंख्या १२ है (ग) 


हल्लग्न हृष्टिभाग (ग) हग्लग्नद्रिष्टिमांग for (amama दृष्टिभाग) 

. उदयास्तमयाध्यायः षष्ठो (ग) (क) उदयास्तमयो for (मयाध्याय:) 

. द्वादशभिरार्यामि । द्वादशभिरार्याभिः । for (चतुदंशभिरार्यांभिः) 

- इति से “अध्याय: तक मूल प्रति में नहीं है । केवल समासिसूचक “छ: 
चिन्ह है। 


(क) ६. ऽध्यायाषष्ट्ो द्वादज्ञाभिरा यामिः for (अध्याय: चतुंदेशभि रार्याभिः ॥ १४।। ) 


po a AS ८5 


(च) २. उदयास्तमयाध्यायः षष्टो for (मयाध्याय:) 
३. द्वादशभि for (चतुर्दशभि) 
Y. इति" से 'ब्रध्यायः' तक लुप्त है | 


(e) 


सितवृद्धि हानिर्वा यदि शापाज्जायते कथम गणितात । 
उपरि खेरिन्दुश्चेदर्धागर्थ सदा शुक्लां १॥ 
रविद्रष्टं faang कृष्शामहष्टं यथा तपस्थस्य | 
कुम्भस्य तथासन्नं सेरधस्थस्य चन्द्रस्य 11 N 


CLS 


(घ) १. (ग) शापात्‌ ज्ञायते for (शापाज्जायते) 
५. कथं (ग) ifea है 101 (कथम) 
३. qatni (ग) for (daira) 
Y. शुक्लम्‌ (ग) for (शुक्लां) 
(ग) २. गणितान्‌ for (गणितात) 
(च) ५. कथं for (कथम) 
३. चेदर्वागद्धा for (चेदर्घागधं) 
(क) १. s. गणितान्‌ for (गणितात) 
३. दर्वागद्ध for (dara) 
४, शुक्लं for (शुक्लां) 
६. वृद्विहीनि for (वृद्धिहानि) 
२. (घ) १. हष्ट (ग) द्विष्टं for {द्रष्टं ) 
४' रघस्थस्य (ग) for (रघेस्थस्य ) 
(ग) 3. मकृष्णां for (मृष्टं) 
4. तस्य for (थस्य) 
(च) १. हृष्टं for (द्रष्टं) 


( 

( 

(क) १. gee for (द्रष्ट) २. शितमद्ध (Raag) ३. eet for (इष्ट) ४. 
रघ: for (x8) | 


३. (घ) १. 
. यतोकंः (ग) (च) for (यतोर्क) 

सुक्ल for (शुक्ल) 

. waite (ग) (च) for (xatra) 

. यस्मा दृगणिता (ग) for (पश्चाद्गरिणता') 

. छयोन्नतिस्तस्मातु (ग) for (a गोन्नतिस्तस्मात्‌) 


A ०८ AN an A) 


(CR) 


सिममुण्णातं यतोकं सितासितं शुक्लकृष्णपक्षांते । 

aia पशचाद्गरिता छ गोन्नतिस्तस्मात्‌ ॥ ३ ॥ 
रविचन्द्रपात लग्न स्वक्रान्तयुदयास्तलग्नगतशेषा । 

घटिकाः स्वचरादस्तौ स्वेष्टकालिकः शीतगो कृत्वा ॥ ४ N 


yaa (ग) (च) for (qqa) 


. मुन्नत for (मुण्णतं) २. udis: for (sate) ३. gains’ for 


(aara ) 


. यस्मानु गणितान्‌ for (परचादगणिता) ५. श्र गोलति तस्मान्‌ for (छ- 


गोन्ततिस्तस्मात्‌) 


. लग्नेः (च) for (लग्ने) 
. स्वचरास्त for (स्वचराद्ध स्तौ) 


पाता for (पात) 


- गतः for (गत) 

. घटिका स्वचरास्तं for (घटिकाः स्वचराद्ध edt) 
. ae for (स्वेष्ट) 

- शीतगोः (च) for (शीतगो) 


रवि चन्द्रपातलग्नेः शृ ज्रोन्नतिकालिक स्वक्रान्ति उदयस्तलग्नगतशेषघटिकाः। 


स्वचरांशुन कृत्वा प्रति घटिका श्वुङ्गोन्नति गणनीयः t 
| 101 
(रविचत्द्रपातलग्ने स्वक़ान्त्युदयास्तलग्नगतशेषा: | 


भटिकाः स्वच॑राद्धस्तौ स्वेस्टकालिक: शीतगो कृत्वा ॥ ४11) 


( ६२ ) 


शशिविक्षेपाक्रसधनुषो योगान्तरं संमान्यदिशोः | 
सज्ज्येद्यक्रमज्या स्वाहोरात्राद्यतो रविवत्‌ ॥ ५॥ 
स्वक्रान्तिज्ये त्रिज्यागुणे हते लम्बकेन रविशशिनोः । 
अग्र पृथक स्वशंकुतल तुल्ययुक्त विदिक्‌ वियुते ॥ ६॥। 
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PRR 
५, (घ) s. धनुखोयोंगाँत for (धनुंषोयोगांत ) 
३. तज्येंद्रपक्रमंय्या (य) तज्येद्रपक्रमज्या for (सञ्ज्येद्र्यक्रमज्या) 
(ग) १. विक्षेपापक्रम for (विक्षेपाक्रम) | 
७, योंगांन्तेर for (योगान्तरं ) 
(च) ६. धनुरवोर्योगांतरं for (धनुषो योगांतर ) 
३. तज्येंद्रपक्रमंज्या for (संज्ज्येद्रयक्रमज्या ) 
(क) १. विक्षेपराव्यपक्रम for (गशिविक्षेपाक्रम) २. सभौँवा for (समान्य) 


३. तज्ज्ये for (सज्ज्ये) ४. क्रमज्यात्‌ for (क्रमज्या) ५. यातौ for (यतो) 


६. (ब) २. हते (च) for (हते) 
६. शतिनोः for (शशिनोः) (च) 
७. अंग्रे for (AT) 
(ग) Y. युते for (युक्त ) 
५. न्यदिग्वियुते for (विदिक्‌ विद्युते) 
(क) १. ज्योतिज्ये for (क्रान्तिज्ये) २. वृते for (हते) ३. aaka for (लंम्बकेंन) 


४, qà for (युक्त ) ५. विदिम्‌ for (विदिक्‌) 


( ९४ ) 


garat संयोगो भुजो ुतोर्काछशी समान्यदिशो | 
दिज्या वर्गात्स्वात्‌ स्वपृथकस्थ वर्ग विशोध्य पदे ॥ ७॥ 
वियुतसहिते रविद्धोरेकान्यकपालसंस्कृतयोराद्य । 
रविशशिइक' शंक्वन्तरसन्योञ्टक हश्यशक्कक्यम्‌ ॥ ८ ॥ 


PLP LOLA LOL 


ttt 


७. (घ) १. पृथगंतर (ग) (च) for (पृथगन्तर) 
३. च्छसी (च) for (छशी) 
समान्यदिशोः (ग) (च) fer (समान्यदिशो) 
gsar (ग) हकूज्या वर्ग्रातु 01 (दिग्ज्यावर्गातु) 
. स्वात्स्वं (ग) स्वात्स्वपृथक्‌ स्थवग्न for (स्वपृथक्‌स्थंवगं ) 


Gr RE ss 


(ग) =, भुजौ for (भुजौ) 
e. विश्ोध्यशेषपदे for (विशोध्यपदे) 


(च) २. युतोऽङ्गा for (युतोर्का) X. दृग्ज्या for (farsa) 
७. स्वात्स्वं for (स्वात्स्व) ६. पृथक्‌ स्वर्ग for (पृथकस्थं वर्ग) 


(क) १. पृथगंतरं for (पृथगन्तरं) २. यृतोऽर्कातु for (यृतोर्का) 
३. शशी for (छशी) 
४. सामान्य दिशोः for (समान्यदिशो) ५. हगज्यावर्गरात्‌ स्वेस्वं for (दिग्ज्या- 
वर्गात्स्वातु स्व) ६. पृथक्‌ स्ववग्रं for (पृथकस्थंवर्ग ) 


s. (a) ६. xét (ग) (च) for (रविन्द्रो) 
२. संस्थयोराद्य:(ग) (च) for (संस्कृतयोराद्यः) 
७. झक्वंवर (ग) शंक्वंतर for (शंक्वन्तर) 
Y. दृग (ग) दृश्यशंकेक्यम्‌ for (zag क्यम्‌) 
(च) ४. em for (sex) 


(क) १. सहिते for (सहिते) २. संस्थयोराच: for (संस्कृतयोराद्यः) 
३. वृक for (इक्‌) | 
Y. ऋक for (se) ५. शद्धू क्यम्‌ for (sige) 


श्राद्यन्तवर्गयोगान्मूलं पुर्वापरात्‌ भुजात्‌ कोटिः । 
भुजकोटिकृतियुतिपदं तियक्करास्य चन्द्राप्र ॥ € ॥ 
एवं तावाद्यावम्यदयोराद्यन्तयो शशिन्यकः । 
रविरद्धंचक्रपुक्त कल्पो द्विततयोरके: ॥ १० ॥ 
व्यकन्दुदलभुजाशाः शशिमानगुराः शितं नवतिभक्ताः । 
हिगुणांशो क्रमजीवाद्यावन्नवतिरंशाः ॥ ११॥ 


(घ) १. श्राद्यान्यवर्गं (ग) आद्यान्यवग्र for (memi) 
` २, पूर्वापरा (ग) for (पूर्वापरात्‌) 

३. चष्द्रोग्र (च) for (चन्द्राग्र ) 

(ग) v. भुजाः for (भुजात्‌) 
५. तियंक्कर्णास्य (च) for (higte) 

(च) १. aria for (आद्यन्त) २. पूर्वापरा for (पूर्वापरात्‌) 

(क॑) १. आज्याल्प for (आयन्त) २. पूर्वोपराभुजाकोटि for (पूर्वापरात्‌ भुजात्‌ कोटिः) 

१०. (घ) १. तावाद्यावत्पदयो (ग) तावद्यावत्पदयो for (तावाद्यावन्यदयो) 

३. शशीव्यक्कंः (ग) (च) for (शशिन्यक:) 
५. द्वितृतीययो रकः (ग) for (द्वितृतयोरक:) 

(च) १. तावाद्यावत्पदयो for (तावाद्यावन्पदयो) 
५. द्वित्रीतीययोरक्क: for (द्वितृतयोरकः) 

(क) १. तावद्यावत्यक्षरयो for (तावाद्यावन्यदयो) २. राज्यतयो for (राद्यन्तयो) 
३. शशीज्यक्क for (शशिन्यकं:) ४. युक्तः for (युक्त) (ग) युक्त: ६ कलो for 

(युक्तकल्पो) 
५, द्वितृतीयोरकंः for (द्वितृतयोरक:) 
११. (घ) १. भुजांशाः (ग) (च) for (भुजाशाः) 

a. नवतिभक्ता (च) for (नवतिभक्ताः) 
५. द्विगुणांशोत्क्रमजीवा (च) for (द्विगुणांशो क्रमजौवा) 
४, तावाद्यावन्नवतिरंशाः (ग) तावद्यावन्नवतिरंशोः for (द्यावन्नवतिरंशाः) 

(s) ६. सितं for (fad) | 

(च) ७. व्यङ्ग दु for (व्यकदु) ३ नवतिभक्ता for (नवतिभक्ता:) 

: (क) १. भुजांशाः for (भुजाशा) २. शशिमानागुणासित for (शशिमानगुणा:शितं) 

३. भवतिं for (नवति) v. जीवातावदू यावन्नवतिरशा: for (dantas 


तिरंशा:) 


३. 


( ९६ ) 


नवतेरधिकांशाना क्रमज्यया संयुतो क्रमत्रिज्या । 
चन्द्रप्रमारागराता हिंगणा STATS भक्तान्यत्‌ ॥ १२ ॥ ६५ । ४० 
प्रथमं शुक्लं रात्रो दिवसेन्यसंध्ययोस्तदक्याधम्‌ । 
बर्शोज्यासवदिदावसितस्य सितं श्रवणं गत्या ॥ १३॥ 
शरिमानपादवर्गो नामाद सितांतराद्ध भक्तयुतः । 
परिलेखसूत्रमध्ये शुकलेद्ध व्देव परिलेखः ॥ १४॥ 


"पीसी, 


३. रघिकांशाः at (ग) रधिकांशानां for (रघिकांशाना) 
२. संयुतोत्क्रम (ग) संयुतोत्क्रमे (च) for (संयुतोक्रम) 
४. faye for (हिगुणा) 
५. ६५४० for (६५।४०) 
३. रधिकांशाः नां for (रधिकांशानां) 
नचते रविकांशानां for (नवतेरधिकांशाता) २. wmm for (क्रम) 
२. दिन्य for (दिवसेन्य) 
३. वर्णोग्रास for (वर्णोज्यास) 
४. श्रवण (च) for (श्रवण) 
५. करन चन्द्रबिबे शेषस्य ग्रासवद्वण: for (वों ज्यासवर्दिदावसितस्य ) 
६. तर्देक्याद्ध for [तदैक्याधम्‌ ) 
१. शुक्त (शुबलं) for (शुक्ल) २ दिवसेन्यत्‌ for (दिवसेन्य) 
३. वर्णोग्रासर्वाददावसितेस्य for (वर्गोज्यासवदिदासितस्य) ४. श्रवण for 
(श्रवणं) 
४. परिलेख दृ gaida (ग) परिलेखसूत्रमद्ध शुल्केद्ध ज्येव for (परिलेख- 
सूत्रमध्ये शुक्लेद्ध ब्देव ) 
३. Seti ज्येव for (शुल्केडब्दैव) 
५. परिलेषः (च) for (परिलेखः) 
२. पादवर्ज्योगानाद्धं for (पादवर्गोनामाद्ध ) 
६. wu for (तराद्धं ) 
७. भुक्तयृतः for (भक्तयूतः) 
४. सूत्रमद्ध च for (सूत्रमध्ये) 
३. शुक्ले टं for (शुक्लेद्धेन्दैव) ५ परिलेषः for (परिलेखः) 
wart for (शशिमान) २. पाकषव््गोमानाद्धं for (पादवर्गोनामाद्ध ) 
३. सुक्लेद्धज्येव for (ga 


( ९७ ) 
g , ८१ Y 
त्रिप्रश्योत्त्या शंकोः पुर्वापरतो निधाय दिग्मध्ये । 
+ 3 ५१ + YET 
gan ganag दौधसूत्रवशात्‌ ॥ 2X ॥ 
fami १ a अह 3 
कृत्वा तयं हगुद्ध तं पृथम्मुख्चरतमन्यत्‌ । 
गैयबंधागर्गं ४, ६ 
प्रथसागस्थितदृष्ट्या  ह्वितीयवंशागगं चन्द्रम्‌ ॥ १६॥ 


१५. (घ) ३. छायाग्रा (ग) छायाग्रात for (छायाग्र) 
२. Gray (क) शक्वग्रग for (aga) 
(ग) १. sig for (शंकोः) 
४. नधाय for (निधाय) 
(च) ५. त्रीप्रश््योक्तया for (त्रिप्रश्नोक्तया) 
२. BHT for (छंकूग्र) 
(क) १. शंकु for (शंकोः) २. खु क्कग्रगत for (sg ग्र) 
(T) श्रवकदुदलभुजांशाड़ ज्याकर्णो द्विगुणिता भुजस्य कृति । 
प्रोह्य oq भुजाग्रचंद्रांतरं कोटिः ॥ १६ ॥ 
- यह श्लोक “ में अतिरिक्त पाया गया है । 
१६. (घ) ३. प्रथम्नुञ्चतर for (पृथग्मुञ्चरत) 
४. वंशागं for (aura) 
(ग) १. वंश for (विशा) 
२. हृगुछ,तम्‌ for (exei) 
५. fazer for (दृष्ट्या) 
६. चन्द्रे {श (चन्द्रम) 
(fro इसकी क्रमसंख्या १८ है) 


(च) ३. प्रथममुञ्चरतमन्यत्‌ for (पृथम्मुञ्चरतमन्यत्‌) 


(क) t. वंश for (विद्या) (ग) हगुछित (ग) for (eget) ३. प्रथम- 
मुञ्चतरमन्यत्‌ for (पृथग्मुञ्चरतमन्यत्‌ ) 


(ग) 


( ९८ ) 


TET गहयोगं वा बिस्मयकरणाय दर्शयेद गणकः । 

लोकस्य नरपतेर्वा दुष्करमन्पैगेणितविद्धिः ॥ १७ ॥ 

इति बाहकरणंकोटिस्फुटसितपरिलेखपुत्रकर्णबु । 

आर्याष्टादश चन्द्रथू योन्नतिरिह सप्तमो ऽध्यायः ॥ TAL 
इति MATA सप्तमोऽध्यायः 


ONAN 


लब्धेवं वानतयोः पूर्वापरयो खेस'' चक्रात्‌ । 
श्रग्नविकदों: शुक्लं पश्चाच्छुक्ले सिते पूर्वात्‌ ॥| १७॥ 


यह शलोक "D में ग्रतिरिक्त पाया गया है। 


२. ग्रहयो योगं for (ग्रहयोगं ) 

३. गणिर्विद्गः (ग) 1 शितषड्भिः for (ग शितविद्धि: ) 
इसकी क्रमसंख्या १९ है । 

v. विश्मय for (विस्मय) 


१. नरपतेदु ष्कर for (नरपतेर्वादुष्कर) 


वि०--इसकी क्रमसंख्या २० है । 
३. इतिपादकोटिकराँः for (इतिवाहुकर्णंकोटि) 
Y. परिलेष for (परिलेख) 


२. विशतिरार्या श्व गोत्रर्तिरिदोः सप्तमोध्यायः for (MAETR R- 
तिरिह सप्तमोऽध्यायः) 
Y. अवग्रहचिह्व लुत 


&. “इति ' से “अध्यायः” तक लुप्त है । 


(क) १. कोटिकण for (कोटि) २; आर्योष्टादशभिः for (maiya) 


( ९९ ) 


प्राकचद्धलग्नयोरस्तलग्तशशिनो यतोन्तरात्यश्चात्‌ । 
प्रतिदिनमिन्दुच्छाया यतस्तदानयनमभिधास्ये ॥ १ N 
प्रगहणाकालिकरिष्टकालिकर्वाकलग्नशङिपातः । 
कृत्वोदयास्तलग्ने स्वचरप्राणान्‌ शशाकस्य॥ N 
यद्ाधिकमुदयलग्नादूनं षड्गहयुतास्तमयलग्नात्‌ | 
लग्नं तदा शशांको Bea: सवितुदशेने छाया॥ ३ ॥ 
लग्नसममुदयलग्नं षडगहय॒तास्त लग्नं समम्‌ | 
पूर्वापरयोः कृत्वा गतशेषाः स्वोदयघटिका ॥ ४॥ 


NN NN NNN NN SSNS SSNS PO Pul 


१. (घ) १. यतोंतरात्‌ (ग) ataza (च) for (यतोन्तरात्‌) 
२. प्रतिदिनछाया for (प्रतिदिनमिन्दुच्छाया) 
(ग) ३. «w for (रस्त) 
४. ततस्तानयनमभिधास्ये for (यतस्तदानयनमभिधास्ये) 
१. येतोंतरात्‌ for (यतोंतरात्‌) 
यतोऽ तरात्‌ for (यतोन्तरात्‌) 


१. शशांकस्य for (शंशाकस्य) 
२. काकालिक for (कालिके) 
३. aig for (वाकं) ` 

१. इशांकस्यात्‌ for (शंशाकस्य) 


२. षड्गृह्‌ (ग) for (षड्‌ ग्रह) 

१. सविदशने (ग) सतिदर्शने for (सवितुदर्शने) 
३. छायाः for (छाया) 

(च) ४. gd for (gd) २, षड्शृह for (षड़ग्रह) 
१. सवितुदर्शने for (सवितुद शने ) 

१. सति for (सवितु) 


४. (घ) ३. षड्गृहयुता (ग) (च) for (षड्ग्रहयुता) 
४. लग्नसमं (ग) (च) for (mimi) 
(ग) ५. गशेषा: for (गतशेषाः) 
६. घटिकाः for (घटिका) 
(क) १. लग्न लग्न for (लग्नं) २. युतारच for (gara) 


(च) 


EE 


| " 
गतघटिकाः शेषा वा स्वदिनाद्ध समावंदी FSS | 
नताः र © + 3 
गतज्ञेषनाडिकाभिनेताभिरथवारकवछंकुः ॥ ५ ॥ 
* e १ 
शंकुधतुषो$धिकस्य स्फुटप्रमाणाद्ध लिप्तिकाभिर्वा | 
a . उ 
रविशशिमध्यगतिकला तिथ्यंशज्योनिताछेंदः ॥ ६॥ 
e » 3 * २ ॥ 

हादशभिगुंरिताया हज्या लब्धसंगुलाद्य यत्‌ । 

3 X ४ दै 5 
तत्प्रगहे छाया स्फुटा न्यादावान्यथा$5सत्ता ॥ ७ ॥ 


aw iA) 79 


Pre | 


PPL PPD APP IPL LAD LL DLA LA PLP PAILS 


. यदींदुमह्लोद्धे (ग) यदीदुरह्वोद्ै for (वंदीदुरद्वार्धे 
. नवाभि for (नंताभि) 


. रथवार्कवच्छंकुः (ग) for (रथवार्कवछकु:) 


. यदींदुरह्नोद्धे for (वंदीदुरद्वाद्ध ) 


२. रथवाक्कै for (रथवार्क) 


A ~ 


AL 4 


v^ 


. समायदादुराह्वो्ज्डै 101 (समावंदी दुरद्धाद्धे) 2. WA for (रथ) 
, वतु UF: for (वठछंकुः) 


. ज्या (ग) sat for (af) 
. शद्योनिपाछेदः (ग) श ज्योनिवच्छिदः for (शज्योनिताछेदः) 


. र्या for (af) २. तला for (केला) ३. सञ्योतिताछेदः for (शज्योनिता- 


छेदः) 


१२. इग्ज्याया (ग) हकज्यांया for (ज्या) 


. तत्रग्रहणे (ग) सा प्रग्रहणे for (aak) 
. छा for (छाया) 


स्फुटान्य (च) स्फुटाच्य for (स्फुटात्या) 


. यथासन्ना (ग) कन्ययासन्ना for (यथाळसन्ना) 


७--१६२-- १. Beara for (इज्या) 


. तअग्रहरो for (aom?) ८. श्रवग्रहचिह्व लुप्त 


(क) १. ware for (इज्या) २. मंगुलाप्तं for (मंगुलाद्यं) 


प्रग्रहछो for {प्रग्रहे} ४. न्यदा (ग) for (artar) 


( १०१ ) 


ज्येष्टापक्रमभागमंध्यछायाकंवच्छशाकस्य । 
शशिवमादातामृक्षाणां तु स्वकांत ध्रवकात्‌ ॥ ८ ॥ 
इह नोहिष्टं यत्तद्रविवद्गतशेषनाडिकाद्य q i 
ग्रार्याभिनंवाभिरयं चन्द्रछायाऽष्टमोऽध्यायः ॥ & ॥ 


इति थ्री ब्रह्मगुप्ते अष्टमोऽध्यायः ॥ 


SAA 


, स्वेष्टा (ग) for {ज्येष्टा) 
. वछशांकस्य for (वच्छगांकस्य) 
. शशिवद्भौ मादीनामृक्षाणां (ग) शशिवद्धौमादीना नक्षत्राणां च for (शशिः 


वमादातामृक्षाणां) 


. स्वकाध्रूवकातु for (स्वकांतध्रुवकात्‌) 
. agag for (छायार्क) ४. स्वकात्‌ for (स्वकांतं) 


. स्वेष्टा for (ज्येष्टा) ३. शशिवतुभौमादीनां नक्षत्राणां स्वकान्‌ garq 


for (शशिचमादाता मृक्षा तु स्वकांत श्रुवकात्‌) 


. qafa for (र्न॑वाभि) l 
, चॅन्द्रछायां water: for (चब्द्रछायाउश्टमो5्ध्यायः) 


. हनोहिष्ट for (इहनोद्विष्टं) 
, यत्तद्रविवत्तच्छेष for (यत्तद्वविवद्गतशेष) 
, ्रार्यानवभिरयं for (ग्रार्याभिनंवा भिरय॑ ) 


समाप्तिसुचक छः ।। छः ।। छः रेखांकित के स्थान में 


„ नैवभिरय for (नंवाभिरयं) 
. अवग्रह चिव्हलुप्त 
. छाः श्री णि ("gf "अध्याय? ) 


(क) १. यद्दद्वविवत्‌ for (यत्तद्रविवद्गत) २. नवभिरियं for (नेवाभिरयं) 


३. 


चन्द्रच्छाया for (चद्धछाया) 


( १०२ ) 


शन्येशा यमतिथयः TENT: षटभिन्दवः स्वगुरा चन्द्राः । 
क्रान्तिविक्षेपकालाः कुजबुधगुरुशुक्ररविजानां ॥ १॥ 
११० 1 १५२। ७६। १३६ । १३० 

व्यासाद्धं संयुक्त त्रिगुणान्त्य फलज्ययान्त्यकरानि | 
त्रिधनगुणां २७ स्वदशांश TATA फलज्ययाभक्त ॥ २ ॥ 
स्फुटमानकलाभुमिजबुधसुरगुरुशुक्रसुयपुत्राणां । 
नाधःस्वयोद्रेसितयोरासन्नत्वाद्रवेरसितम्‌ ॥ ३॥ 


. मतिथियः (ग) यमातथिय; १५२ for (यमतिथय:) 

. षट्त्रींदव: (ग) for (षट्भिन्दवः) 

. शून्येशा ११० for (शुन्येशा) 

. १३६ खगुणचन्दाः for (इवगुणचन्द्राः) 

. २. क्रान्तिविक्षेपकला for (क्रान्तिविक्षेपकालाः) 

. तिथियः for (तिथयः) १. षट्त्रीदवः for (षडङ्भिन्दवः) 

. षट्त्रीदवः for (षद्भिन्दवः) २. क्रान्ते for (क्रान्ति) ३. कला for 


(कालाः) 


. शुक्रः for (शुक्र) ५. योनाम्‌ for (जानां) 


. विद्यन (ग) त्रिघनगुणं for (त्रिधनगुणां) 

, स्वहृशांशै for (स्वदशांशे) 

, गु ण॒यांत्य for (गुणायांत्य) 

. स्वयांत्यकर्शोनम्‌ for (ज्ययान्त्यकर्णौन) 

. wed दौर्गणयांत्यफलभक्तम्‌ ॥ २॥ for (स्वदशांशेगुणयान्त्यफलज्या- 


भक्तम्‌ NRI) 


. च्रिद्यन for (Prat) ७. स्वदशंशै for (saai) 
, गणायांत्य for (गुणयांत्य) j 

. कर्णातु for (कर्णोन) २. हगंश: for (दशांशै) 3. गुणितांत्य for (गुणुयांत्य) 
. भक्ता for (भक्त) 

. स्ययो (ग) नाधस्थयोज्ञ for (ara: eniti) 

- स्थयोद्रै 1 (vast) 

. गुरुदेत्यंज्य for (सुरगुरुशुक्र) २. स्थयोर्ञ for (स्वयोद्रे) ३. रहितम्‌ for 


(रसितम्‌ ) 


(क) 


(च) 
(क) 
( 


3 2 


भुत्तथंतरेण भुक्त प्रहान्तर फलदिनरधिक भुक्तो जीवरविजानां । 
प्रागुनगतौ पश्चाद्ध तिरधिके वक्रिणोव्यंस्ता ॥ ४॥ 

एको वक्रिभुत्तयोयुत्योतः प्रागथादधिकः । 

पश्चात ग्रहयोरन्तर लिप्तास्तथवभक्ताः स्वभुक्तिः गुणाः ॥ ५॥ 

स्वफलमुणं प्राक्‌ पशचाद्युतो धनं वक्रिणी ग्रहे व्यस्तम्‌ । 

समलिप्तो बुधसितश्चीघ्रचन्द्रपाते च स्वफलम्‌ ॥ ६॥ 


२. 
He 


घ) ३. वक्रिणि (ग) for (वक्रिणी) 


POP ASL 


, दिवैरधिकभुक्तौ (ग) दिनैरधिकभुक्तौ for (दिनेरधिक spit) 
. पॅश्‍चाद्यूति (ग) पर्चाधुति for (पर्चाद्धति) 
. व्यस्ता भुक्तिगुणाः (ग) व्यस्ताः for (व्यंस्ता) 


भक्त for (भुक्त) 
इस इलोक की प्रथम पंक्ति का अन्तिम शब्द “जीवरविजानां इस प्रति में 
उपलब्ध नहीं । 


६. रधिक for (रधिकं) ४ पश्चाद्युति for (पर्चाद्धृति) 
4. 
१. भक्त for (भुक्त) २. ngat for (ग्रहान्तरं) २. गते for (गतौ) ४ 


व्यस्ता for (व्यस्ता) 


पश्चातुद्युति for (marafi) 


. व्यस्तम्‌ for (व्यस्ता) 


. वक्री (ग) (च) for (वक्रि) 

. पझ्चाञ्च्यात for (पश्चात्‌) 

. युत्योनः for (य्‌त्योनः) 

. घ्रायवाधिकः पश्चात्‌ for (प्रागथादधिकः | पश्चातु) 


भक्ता for (भक्ताः) 


. भुक्ति (च) for (भुक्तिः) इस इनोक की प्रयमर्पक्ति का श्रौतम पद 'पश्चात्‌' 


है aa: दूसरी पंक्ति 'ग्रहयो' से श्रारम्भ होती है । 
प्रागथाऽघिकः for (प्रागथादधिकः ) 
युत्ते न for (र्युत्योनः) २. प्रागथोधिकः for (प्रागथादधिकः) 


२. पातेषु च (ग) for (पातेच) 
Y. व्यस्तः for (व्यस्तम्‌) 
(क) १. ग्रहो for (ग्रहे) २. पातेषु च फलम्‌ for (पाते च स्वफलम्‌) 


PAPAL LPL 
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( १०४ ) 


बुधसितपाते व्यस्त मन्दफलभुपा यक्षीघ्रफलम्‌ | 

शेषाणां स्फुटपातात्‌ विक्षेपो मध्यमात्‌ योगात्‌ ॥ ७ ॥! 

मदंफलस्फुट शशिनो विक्षेपो भौसगुरु शशिनां च । 

मदफलव्यस्तस्फुटशीघ्रात्‌ बु धशीघ्रयोरथवा ॥ ८ ॥ 
afam स्फुटमध्यात्‌ स्वपातायुक्तात्‌ ज्ञः शुक्रयोः ATTA । 

जीवविक्षेपगुणा हतात्कणांन विक्षेपः ॥ ९॥ 


(ब) ४. 


oc 


(ग) 
६. 


(3) 3. 
(क) २. 


विक्षेपोन्मध्यमातु (च) for (विक्षेपोमध्यमात्‌) 


. पातात्‌ (ग) for (योगात्‌) 
. विक्षेपोन्‌ for (विक्षेपो) 


. सितप्तते व्येस्तम्‌ for (सितपातेव्यस्तं) २. सद for (मन्द) ३. मध्यमात्यातु 


for’ (मध्यमातु) 


. शनीनां (च) for (गुरुशशिनां च) (ग) जीवर विजानां for (गुरु- 


शशिनां च) 

asas (ग) for (erag a) 
शुक्रयोरथवा (ग) for (शीघ्रयोरथवा) 
शुक्रयोरथवा (ग) for (शीघ्चयोरथवा) 
शनीनां for (शशिनाँ) 

शीघ्र धशुक्रयो for (शीघ्रातुबु घशी क्यो) 


जीवरविजानां for (गुरुशशिनां च) २. फला for (फल) 3. शुक्रयो for 
(शीघ्रयो) 


. समलिप्त (ग) (च) for (aufer) 

ज्ञशुक्रयोः (ग 

. जीवा विक्षेप (ग) (च) for (जीवविक्षेप) 

. गुणाहृतात्फ (ग) गुणाहतीत्य for (गुणाहतातु) 
५. युक्ता for (qarg) 

विक्षेपाः for (विक्षेपः) 


) (च) for (ज्ञः शुक्रयोः) 


gaia for (हतात्‌) 
gara for (gard) 


PAP LS 


११. 


१२, 


१३. 


( १०४ ) 


ग्रन्तरयोगो तुल्यान्यदिशोविक्षेपयोग्र हांतरक । 
ग्रायेभटादिष्ट बं समलिप्तिकयोयु तिग्‌ हयोः ॥ १० n 
चित्रास्वातिवढुदयेश्त्यथान्यथास्ते तथायुती गृहयो: । 

न भवति हृग्गणितेक्यं यथा तदक्यं तदुक्तिरतः ॥ ११॥ 
गहयोः स्वोदयलग्ने समलिप्रिकयोस्तदस्तलग्ने च । 

उदये स्वोदयलग्ने स्वषडगुह स्वास्तलग्नसमे ॥ १२॥ 
gaa दिनघटिकाः गहयोः स्वोदयविलग्नयोरूनं | 
्नस्यास्तविलग्नादेष्यताधिक यृतिरविता ॥ १३॥ 


hs 
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. आर्याभटादिष्वेवं (च) for (आर्ये भटादिष्ट वं) 

, अ्ंतरयोगौ for (श्रन्तरयोगो) 

. योगौ for (योगो) 

. योगौ for (योगो) २. saa for (E वं) 

. तदुक्तितरः for (तदुक्तिरतः) 

, दयो for (दये) २. युति: for (युतौ) 

. उदयैः (ग) for (उदये) 

. queue for (स्वषडगृह) 

. स्वास्तमयलग्ने for (स्वास्तलग्नसमे ) 

. ग्रहयो for (ग्रहयोः) ४ उदये: for (उदये) 

. +स्फुट ग्रह युति संसाधानाय समन २. समा for (सम) 
. लग्नं for (लग्ने) ४. उदयैः for (उदये) ५. स for (स्व) 
. समो for (समे) 

. ऊनस्वास्त (ग) ऊनं स्वास्त for (अ्नस्यास्त) 

. देष्यत्यधिक (ग) दिष्यत्यधिक for (देष्यतधिक) 

. यृतिरवीता (ग) युतिरतीता for (यूतिरविता) 

(ग) ४. 


4. 


कृत्वेवं for (कृत्वेवं ) 
लिलग्नयोरूनम्‌ for (विसग्नयोरूनं) 


(च) saana for (्रनस्यास्त ) 


३. 
(क) १. 
३. 


रवीता for (रविता) 
ऊनस्वास्त for (अनस्यास्त) २. त्यधिक for (afas) 
रतीता for (रविता) 


WARDS 


१५. 


१६. 


१७. 


( १०६ ) 


gua धनमधिक स्वोदयलग्नात्‌ समस्तलग्नं चेत्भक्ताः । 
भक्ता स्तन्दरकलाः पृथक्‌ पथक स्वदिननाडीभिः ॥ १४॥ 
gudai धनयोर्वान्तरेण सुत्याचनणायोभक्ताः । 
भ्रन्तरलिप्ताः स्वोदयविलग्नयोलब्ध्घटिकाभिः ॥ १५॥ 
उ दयास्तविलग्नान्तरकलागुशाः स्वदिननाडिका भक्ताः । 
धकलादिकसुनं स्वास्त विलग्नादुदयलग्नम्‌ ॥ १६॥ 
यद्यविकमूनमेवं समलिप्तो स्वोदयाच् तो Tear: । 
रात्रिविलग्नादूनावधिकौ षड्ग्रहाहृइयो ॥ १७॥ 


१. स्वमस्त for (समस्त) 
3. तदंतरकलाः for (तन्दरकलाः) 

ग) ३. ‘eq’ यह पद यहाँ अंकित नहीं । 
Y. भक्ताः’ द्वितीय पंक्ति का “भक्तास रूप में आरंभिक शब्द है | 
२. मक्तास्तदन्तर कलाः for (भक्तास्तन्दरकलाः) 

'क' २. स्वमस्त for (समस्त) 

(ग) 3. तदंतर कालाः for (तन्दरकलाः) 


(घ) 3. वोधनयो for (वाधनयो) 
२. युत्या (7) qaar for (gaar) 
(ग) ४. referat for (अन्तरलिप्ता:) 
५. स्वाद for (स्वोदय) 
३. वोधनयो for (र्वाधनयो) 
१. afar for (र्वान्तरेण) 
२. युत्या for (Far) 
(क) १. वान्तरेण for (atatu) २. युत्तया for (gar) 


(घ) २. नाडिकभक्ताः for ( नाडिका भक्ता ) 
१. लब्धकलाधिकमूनं (च) for (सब्धकलादिकमूनं) 
(क) २. कलाघिकमूनं (कलादिकमूनं) 


(घ) १. षड्गृहयुताद्‌ (ग) smga for (saxar) 
(च) १. षड्ग्रहयुता for (षड्ग्रहा) 


ˆ क) t. षड्ग्रहयृता for (षड्ग्रहा) 


क रु 


२०. 


( १०७ ) 


एवं मानक्यार्द्धादधिके मध्यांतरे युतिग्‌ हयोः । 
स्थित्यद्धविमदेदले हीनेतरा गहेंदुयुती ॥ १८॥ 
लम्बनमक ग्रहरावदस कृ त्स्वावनतिलिप्तिकास्पष्ठों । 
तात्कालिकविक्षेपो तदन्तरक्चं समान्यदिशोः ।। ge ॥ 
विक्षेपो मध्यान्तरमुध्वंस्वछ्धादको ग्रहोञ्धस्थः । 
सानेक्याद्वादधिके नातिस्पष्टास्फुटोक्तिरतः ॥ २० ॥ 


३. ताराग्रहेंदुयुती (ग) for (तराग्रहेन्दुयुतौ) 
Y. युतिग्रह्यो: for (afer हयोः) 
(च) ५. विम्ह for (विमद) 
) १. «fü for (दधिके) 
२. स्थित्यघं for (Raas) 
३. तारा for (तरा) 
(घ) ३. —€— for (तदन्तरेक्यम्‌) 
(ग) ४. लिप्ता for (लिप्तिका) | 
(च) ५. मक्क for (मक) 
(क) १. aq for (वद) 


२. दश कृत for (aug) 
३. तदन्तारँक्धम्‌ for (तदन्तरंक्चम्‌) 


(घ) १. मूर्ध स्वछादको ग्रहो धस्थः (ग) मुर्धस्य छादको ग्रहोधस्थः for (मुध्वं स्वक 


ग्रहोऽघस्थः) 
(च) १. qa for (ze) 
_ २. घस्थ for (ऽधस्थः ) 


(क) १. gae for (मुध्वस्य) 
२. ऽधः स्थः for (ऽधस्थः) 
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छादको 


१०८ 


अनदिनोदितगुरितादधिका दिनाइूनदिनाहुतालब्धम्‌ | 
भ्रधिक प्राग्युतिरूनं यद्यथिक दिनोदिनात्पश्चात्‌ ॥२१॥ 
श्रन्तरमाद्यो wur यदिष्टघटिका फलोनयतयोइच i 
प्राक्‌पश्चाटान्तरयोस्तदन्तरेणोद्धता तदाद्यात्‌ ॥ २२॥ 
य॒तान्यथेष्ट घटिका गणितात्फलनाडिकाभिराद्यवशात्‌ । 
प्राक्‌ समलिप्तिकलात्पश्चाद्वा प्रहयुतिभवति ॥ २३॥ 
स्वदिनघटिका विभक्तस्तदुदितपरदिवसनाडिकाद्यात्‌ | 
तुल्यः परोदिताभिघंटिकाभियदिय्‌ृतिग हयोः ॥ २४॥ 
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२१. (घ) ३. अधिक दिनादूनदिनहूताल्लब्धम्‌ (ग) for (अ्धिकादिनदूनदिनाहृतालब्धम्‌) 
(ग) ४. गशिताद्‌ for (गुशिताद्‌) | 
२, दिनोतात्पश्चात्‌ for (दिनोदिनात्पश्चात्‌) 
(च) 3. दधिकदिना for (दधिकादिना) 
१. दूनदिनहृताल्लब्ध for (दूनदिनाहृतालब्धं) 
(क) t. हताल्लव्धम्‌ for (हृतालब्धम्‌) २' सदिनोदिनात्पूर्व 07 (दिनोदिनात्पइचात्‌) 


२२' (घ) १. श्रन्तमाद्यं for (अन्तरमाद्यो) 
(ग) २. न्यदिष्टघटिका for (यदिष्टघटिका) 
Y. तदन्तरेणोद्धता for (तदन्तरेणो दृघृता) 
५. दाद्यात्‌ for (qarata) 
१, नाद्यं for (माद्यो) २. ऽत्यदि घटिका for (यदिष्टथटिका) 
3. पश्चात्‌ ॥। द्वधन्तरयो: for (पश्चाद्वान्तरयोस्‌) ४. तदन्तारे for (तदन्तरे) 
५. दाघान for (तदाद्यात्‌) 


१. य॒त्पान्यथेष्ट (ग) युक्तान्यथेष्ट 1०7 (युतान्यथेष्ट) 
३. लिप्तिक कालात्‌ (ग) for लिप्तिकलात्‌) 

१. युत्यान्यथेष्ट for (युतान्यथेष्ट) 

१ 


- चुत्कान्यथेष्ट for (युतान्यथेष्ट) २. ऽराद्यवशञात्‌ for (राद्यवशात्‌) 
(क) ३. लिप्तिक कालात्‌ for (लिप्तिकलात्‌) 


२४. (ग) ३. विभक्तात्तदुदित for (विभक्तस्तदुदित) 
१. घातः for (घात) 
(क) १. घातः for (घात) २. परोदितताभि for (परोदिताभि) 


[१०६ ) 


१ ३ R 
विक्षेपमानससकलदितघटिका: स्वोदयास्तलग्नादे: । 
हि mf बश्शति * आर्या : 3 
(पर्चावशति) षड्विशति ्रार्याशां नवमो गृहमेलको5ध्यायः 1 २५ N 
Y 
इति ब्रह्मग॒प्ते नवमोऽध्यायः ॥ 


BPLPLALID PDIP SL LDL LD LDP ADL DL LD’ PD IIS LIENS 


हकक 
२५. (घ) २. षड्विरात्यार्याणां (च) for (पंचविशति matai) 
(ग) ३. घटिका for (घटिकाः) 
दुसरी पंक्ति निम्नांकित है-- 


'नवमोध्यायोग्रहयृतिरार्याणां पंचविशत्या:” for (पंचविशति ग्रीर्याणां नवमो 
ग्रहमेलकोऽध्यायः) 


(च) v. श्रीः for (“इति.. .नवमोऽध्यायः') 
(क) १. सकल for (समकल) 


२. पंचविशत्यार्यशच for (पंचविशति mata?) 


( ११० ) 


खश्वनसेसंषगविरदलिप्तोने गराः स्वर मिथुने । 

ककटके गणषोडशं धृतिभिः सिहेन व त्रिधनः॥ १॥ 
कन्यायां पंचनखेस्तुलिनि ग्रधिघृतिभिरलिनी सेषुकाले । 
द्विचतुह शाति घृतिभि धनुषि शंशाक मनुतत्वः ॥ २॥ 


AAAS 


१. (घ) ५. मोखग (ग) मोषग for (qw) 

. लिप्तोनैर्गण (ग) लिप्तोनैर्गुण for (लिप्तोनेगुणौ:) 
. स्वस्वरेमिथुने (ग) for (स्वरे मिथुने) 

. gafa (च) for (घृतिभिः) 

च (च) for (व) 


(ग) ३. कर्कटके गुणषोडश for (कर्कटके गुणषोडशं) 
४. Pert: for (त्रिधनेः) 


(o «n 0 ^o 


५. Wü for (मष) 

१. गृंणस्वरैमिथुने for (गुणे: स्वरेमिथुने) 
८. षोडश for (MeF) 

v. त्रिद्यने: for (त्रिधन:) 


— 
A 
—" 
sD 


. गण for (गराः) 
. ककटे for (ककंटके ) 
४. fret: for (त्रिवनेः) 


AJ 


२. (घ) १. त्र्यतिधतिभिरलिनि सषुकालेः (ग) च्यतिधृतिभिरलिन्तिसेषुकलँ: for 
(अधिधृतिभिरलिनी । सेषुकाले) 
Y. घृतिभिधेनुषि (ग) (च) for (घृतिभियनुषि) 
३. मनुखतत्त्वे (ग) मनुनखतत्त्वेः for (मनुतत्त्वैः) 


(ग) 3. द्विचतुर्देशानि for (द्विचतुदंशाति) 


. अतिघृ तिभि रलिनि (अधिधृतिभिरलिनी) 

.. क्रमसंख्या लुप्त 

. त्यतिधृतिभि रलितेषुकलेः for (अधिघृतिभिरलिनी सेषुकाल) ` 
. देशा विघृतिः for (इश्यातिधृतिभिः) 

. सनुनखे तत्वे: for (मनुतत्त्वे:) 


nti, 
l A 

—" 
gy 2 oce X 7e 


u^ 


( १११ ) 


`. भकरेष्टनखैः कुम्मे नखषड्विशै क्र रो मुर्नित्रिशेः । 


— 
*4 
— 

al 


पृथगशिविन्यादीनां घर वकाशर्योगताराइवः ॥ ३ ॥ 
samga: पश्‍चादधिक: प्राग्वत्‌ कृतेऽन्यथायोगः । 
zaq गहमेलकवत्‌ श्र वक्रान्तेभंविक्षेपाः ॥ ४ ॥ 
सौम्यादशार्क विधया यास्पा शरदशभवारसासोम्याः | 
खसप्त दक्षिणाः खं सौम्याः सूर्य त्रयोदशकाः UY N 


जी जी AAAS MSA PLLA LL ADL LOL LAIST 


. qash for (नखषर्डावशै) 

. WA (ग) BT for (ऋ रो) 

. मुतिर्विशैः for (मुनित्रिशे:) 

. ध्रुवकांशे (ग) (च) for (amta) 

. स्वैः for (s3:) 

. WS (ऋषे) for (ऋ रो) 

. मुनित्रिशैः ॥३०७॥ for (सुनित्िशै:) 

. योगताराइवैः for (afrarered:) 

. झषे for (ऋ णो) २. कांदे for (काश) ३. चेष्ट for (श्‍वे:) 


EN GU (4) M c9 X 


्रग्वत्कृतेन्यथायोगः (ग) प्राग्वत्कुते$्यायोगः for (प्राखत्कृतेञ्यथायोग:) 

. gaama for (qani) | 

. दूने for (दूनः) 

. दधिके for (दधिकः) 

, अन्यद्ग्रहमेलकवद्ध्र्‌ ववकक्रान्तेर्भेविक्षेपः for (अन्यत्‌ ग्रहमेलकवत्‌ ART 
भंविक्षेपा:) | 

s. अवग्रहचिल्वलुप्त १. अ्रन्यद्ग्रह for (अन्यतृग्रह) 

a. ध्रुववक्रांन्ते 19 (ध्रूवक्रान्ते) ९. विसग लुप्त 


vo GC x AU 4 


४. षं (ग) खं for (ख) 

१. याम्याः for (याम्या) 

२. ३. शरदिग्भवारसाः for (शरदशभवारसो) 

५, सौम्यां for (सौम्याः) 

६. दशाङ्क for (दशाकं ) ४. षंसप्त for (खसप्त) 
१ 
Y 


. याभ्याः for (याम्या) २. सर for (शर) ३. fet for (दग) 
. खँ for (ख) 


( ११२ ) 


दक्षिणतोभयमलाः सप्त त्रिशदुदगशका याम्याः । 
अध्यधेत्रिचतुष्काद्ध नवमसप्तात्रशविषयशराः ॥ ६॥ 
सौम्यादब्धिका afte त्रिशत्‌ षर्टात्रशादितरतो लिप्ताः । 
अ्रष्टादशोत्तरजिना: षडविशत्यंतराण्यंशा: ॥ ७ ॥ 
प्राजेशयोगन्तरा विक्षेपांश कलात्रिघनहीनः । 
श्राग्नेयस्य कलामेकोन [ase N ८ h 


७४४५४ ७४ LDL LDA DLA LAS LDS ANIL PSD ID PDS UU UP J^. 


अमला for (यमलाः) 


. हरा (च) for (शराः) 

. भव for (भ) 

, सत्र्यंश for (aafaa) 

. विखय for (विषय') 

: विसगंलुप्त ६. अध्यद्धं for (mea) 

. भव for (x) २. शशंश (शत्यं) for (सप्तत्रिश) 
. सौम्याइघघिका (ग) (च) for (सौम्यादब्धिका) 

. षष्टि (ग) for (afg) 

. षड़विश for (qefan) 

. षड्वध श त्यंतराण्यंशा: for (षड्विशत्यंतराण्यशा:) 
. स्त्रिशत्‌ for (त्रिशत्‌) 

. षष्टि for (afg) ७. त्रिश for (त्रिशत्‌) 

. षड्त्रिश for (seta) 

. षड्वघ शत्य तराण्य शा: for (षड्विशत्य तराण्य शाः) 
. सौम्यद्व्यधिका for (सौम्यदन्धिका) २. षष्टि for (ufg) ३. दिव for 


(दित) 


४. बराण्य शा: (ग) for (तराण्यशाः) 


८. (घ) १. 
३. 

(ग) ४. 
(च) १. 


योगतरा (ग) योगतारा for (योगन्तरा) 

विक्षेपांशे: (ग) for (विक्षेपांशै) 

Pep for (ग्राग्नेयस्य) 

योगतारा for (योगन्तरा) ३. faris for (विक्षेपांश) 


४. नरहने ६- +३०+ 


(क) १. 
२. 


योगतारा for (योगन्तरा) 
कलानामेकोन (ग) for (कलामेकोन) 


( ११३ ) 


पंचदशकला होनैश्चित्रायाः सप्ततिविशाखाया: | 

घट सप्तत्या मैत्रस्येद्रस्य त्रिशता हीनः d & d! 

छादय योगतारां मानाद्धोनाधिकाद विक्षेपात्‌ । 

स्फुट विक्षेपो यस्याधिकोनको भवति समदिकूसु ॥ १० ॥ 
विक्षेपोंश द्वितीयादधिको वृषभस्य सप्तदशभागे । 

यस्य गृहस्य याम्यो भिनत्ति शंकट स रोहिण्याः ॥ ११ i 


^u NAS A LA LL LL OD AD LS A 


९. (घ) ३. विशाषायाः (च) for (विशाखायाः) 


v. मैत्रसौन्द्रस्य (ग) मेत्रस्येन्धस्य for [ मैत्रस्पे दस्य ) 
(ग) २. सप्तभि for (सप्तति) 
4 


. +३०+- 


(क) १. faar: for (रिचत्रायाः) 
२. सप्तभि: for (सप्तति) 


२. भविक्षेपात्‌ (ग) भवति विक्षेपात्‌ for (विक्षेपात्‌) 
३. समदिक्सु: for (समदिक्सु) 
१. छादयति 1०7 (छादय) 


२. भविक्षेपात्‌ for (विक्षेपात्‌ ) 
a. समदिक्सुः for (समदिक्सु) 
१. छादयसि for (छादय) 

२. भविक्षेपात्‌ for (विक्षेपात्‌) 
३. feme: (ग) for (दिक्सु) 


. (घ) ३. विक्षेपौंश for (विक्षेपोंश) 


४. द्वितयादधिको (ग) (च) for (द्वितीयादधिको ) 


(ग) १. वृषस्य for (वृषभस्य) 


५, रोहिण्या for (रोहिण्याः) 
(च) २. शकटं for (शकट) 
(क) १. मृषभस्य for (वृषभस्य) 
२. शकटं (ग) for (शकट) 


"E ) 


विक्षेपेंत्ये सोम्ये तृतीयतारां भिनत्ति पित्र्यस्य । 

इन्दुभिन्नति पुष्प पोष्णां वारुणमविषक्षिप्तः ॥ १२ ॥ 
कृत्वापि हृष्टिकर्स श्रीषेणाचायभट विष्तुचर्द्रोक्तम्‌ | 
प्रतिदिनमुदयेऽस्ते वा न भवन्ति हग्गगितयोरंकयम्‌ ॥ १३ ॥ 


KM, 


LS 


१२. (घ) १. विक्षोपंत्ये 91 (HATA) 
. सौम्ये । २७० । (च) for (सौम्ये) 


4. 


भिनति for (भिनत्ति) 


६. इंदुभिवत्ति (ग) (च) for (इन्दुभिन्तति) 


. त्र्यस्य for (पित्र्यस्य) 


, विक्षेपोंळ्ये for (विक्षेपे) 

, पुषां for (पुष्पं) 

. करूणा for (वारुण) 

. विष्णु (ग) (च) for (freq) 

« मुदयेस्तेवा (ग) for (gasar) 

. भवति (ग) (च) for (भवन्ति) 

. कृत्वा (यहाँ 'अपि' नहीं है) for (कृत्वापि) 

. श्रीषेणार्यभट for (श्रीषेणाचार्यभट) 

. दृग्गणितरैक्चप्‌ for (हग्गरितयो रैक्घम्‌ ) 

(च) ठः 

(क) १. 
२. 


३. 
Y, 


प्रतितिदिन for (प्रतिदिन) ५. मुदयेस्ते 101 (मुदये$स्ते ) 
कर्म्म for (कर्म) 


श्रीषेशार्थ for (श्रीषेणाचार्य ) 
विष्णु for (विष्नु) 
भवति for (भवन्ति) 


( ११५ ) 


भमुनिमृगव्याधानां यतस्तदहष्टिकमे वक्ष्यासि । 
gura समदेयं शिष्यांय चिरोषितायेदस्‌ u १४ ॥ 
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१.४ (घ) १. ततो (च) त for (तद) १. ज्ये ३.मृ ६. पू 
_ ; 
३. वक्षामि (ग) कक्षामि for (वक्ष्यामि) १९ ४. पू 
4 

Y. समं (च) for (सम) ७. वि c. Ho ५. हा 

e Y १० 

(ग) ५. दृष्टकर्म for (हृष्टिकर्म) २१४ २६ 

4 4 ० 

७ o 


२. दस्पात्र for (ग्गणित) 
६. विरोषितायेदम्‌ for (चिरोषितायेदम्‌ ) 
(च) ७. ब्याध्यातां for व्याधानां ३. वक्षामि for वक्ष्यामि 
. सिष्याय for (शिष्याय) 
(क) १. ततो for (तद) २. न माणित for (हृग्गणित) 
"वि.  द.ग्र. १. Ho ३. मू for (र) ४. पू for (sr) ४. ao 


Si 


(च) ७ 
७ e ? Ez प्र १० 
२ १४ १९ १ १४ २६ 
4. 4 3 ७ o C o 
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( ११६ ) 


(घ) केवलमात्र परिवर्तित रूप--शेष सब ठीक है। | 


वि. ज्ये० ३. मू. ४. श. ५. रा. ६.पू 


o o. द G १० ) 
२ १६ १ १४ २६ j 
y y ० ० ० ॥ 
ग्रतिरिक्त — 
विक्षेपाः 
अ wiguvIiu|s|gig|s|uu उह 
१० १२, X| X १० 122 | ६ | ० | ७ | ०१२१११२ 
१ 
स्वा | वि ज्ये 


५ | ५ १२ ३० |३६| ०२४२६ 
o 


(ग) अ्रश्विन्यादिश्रुवका: 
" भ कुरो ta पु पु uw म पू उ ह चि 
o ० १ $3 २२३ ३ ३ ४ XY X X & 


८ २० ७२६ ० ७ ३१६ १० g २७ ५२० 3 


२८ २८ o o o 0 o o o o Q 


स्वावि श्र ज्ये मू q^ उ“ sr g दा y उ रे 
६ ७ ७९ १ २४२० २५ ८ २० Yo २० ७ Ro 
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( ११७ ) 


क्रांतिज्या तत्क्रान्तिविक्षेपक्रान्तिचापानाम्‌ । 
संयोगान्तरजीवा स्वक्रान्तिज्येकभिन्नदिशां ॥ १५ ॥ 

एवं भमुनिध्न्‌ वयो ग्र हतत्क्रान्त्या चन्द्रक कर्माद्य । 

कृत्वा गृहे भमुनिवत्‌ तस्मात्स्वक्रान्ति जीवा वा ॥ १६॥ 


PA PP की लकर, PLP LL A ANS UP 


१५. (घ) २. चापभागानाम्‌ (ग) for (चापानाम्‌) 
(ग) ५. विक्षेप for (विक्षेप) 
६. दिशोः for (feat) 
(च) २. चापनां for (चापानां) 
६. चैकभिन्नदिशां for (ज्यैकभिन्नदिशां) 
(क) १. क्रांति ज्यतिक्राति for (क्रान्तिज्यातत्क्रान्ति) 
२. चापभोगाना for (चापानाम्‌) 
३. सोयोगांचर for (संयोगान्तर) 
४. क्रातज्यैः कविभिर्मादशाम्‌ for ( क्रातिञ्यैकमिन्नदिशाम्‌) 
१६. (घ) १. श्रुवयोग्न ह for (ध्रुवयोग्रह) 
२. च दृष्टि कर्माद्यं (ग) for (चन्द्राष्टकं कर्मा) 
(ग) १. एवं भमुनेर्धुवयोग्र हवत्क्रान्त्या for (एवं भमुनिध्रुवयोग्रहतत्करान्त्या) 
३. च for (वा) 
(च) २. च दृष्टि for (चन्द्राष्टकं) 


(क) १. भमुनिधवका प्राक्‌ प्रदशिता त्विषा | 
सेषामेवकारयं ग्रहस्य पुनातत्‌ क्रान्ते प्रथमं FHA 
कृत्वा पश्चात्‌ तज्ज्ञाति स्वक मुनिध्रुवकवत्‌ | 
for 
एवं भमुनिन्न वयो ग्रहतत्क्रान्त्या चन्द्राष्टक कर्मादयं । 
कृत्वा ग्रहे भमुनिवत्‌ तस्मात्स्वक्रान्ति जीवा वा f$ ॥ 


(os ) 


त्रिज्याप्तांशुभिरू दयर्घाता द्विक्षेप सत्रिभक्रान्त्ये । 
ऋणधनमेकान्यदिशोस्तयोग्‌ हेन भमुति ध्र बके ॥ १७॥ 
तत्स्वक्नान्तिज्याभ्यां चन्द्रादीनां पथक्‌ चरप्राणान्‌ | 
कृत्वार्कवत्तदंतरसंयोगो तुल्यभिन्नदिशास्‌ ॥ १८॥ 
तत्पाणविक्षेपे सौम्ये होनो ग॒होऽधिके याम्ये । 

उदयभेभ्र वको वागस्त्यध्र वकोऽथवा लग्नम्‌ ॥ १६॥ 


PLP LALLA LS 


१७. (घ) ५ 


PPAA DPD LAPS 


Fret for (fart) 


. कान्त्यो (ग) क्रान्त्यो: for (ST) 
, त्रिज्याप्तासुभिरुदयर्धाता ३२७० for (त्रिज्याप्ताशुभिरुदयर्धाता) 
. aqaa for (uaa) 


इस प्रति में यहाँ 'विक्षेप' शीर्षक से अतिरिक्त निम्न सारणी दी गई है। 


विक्षेपा 
गअ भ कृ रो मृ आ पु पृ अ म पु उ ह 
१५ १२ ५ X १० ११ X o ७ ० १२१३१३ 
दै 
चि०स्वा.वि श्र ज्ये मू पु उड श्र धश पु उ रे 
4 4 


२ २७ १ ० Y ५ X ५१२३० ३५ ० २४२६ ० 
३० २० २० १८ 


. सुभिरुदय for (शुभिरुदयै) २. भक्तम्‌ for (क्रान्ये) 
. bar काम्य for (क्रणधनमेकान्य) 
. ग्रहेण for {ग्र हेन) 


. संयोगौ (ग) संयोगस्‌ for (संयोगो) 
. gag for (gear) 

. संयोगौ for (संयोगो) 

- दिशम्‌ for (दिशाम्‌) 


ग्रहोधिको याम्ये (ग) (च) for (ग्रहो$धिके) 


- घरुवकोधवा लम्नम्‌ (ग) (च) for (saasa लग्नम्‌) | 
. तत्क्रांति ऋणो for (wert) | 


| हीने for (हीनो) 


WMP PPP TS” 


( ११६ ) 


उदये गृहभमुनीनामस्तमये षडगहाधिक: सोम्ये । 

प्रधिको याम्ये होनः षड्राशियृतोस्तमयलग्नम्‌ ॥ २०॥ 
उदयविलग्नादधिके षडाशियतास्ते लग्नतो हीने । 
रात्रिविलग्ने दहयादिनेऽपि चद्धोत्यथा हय: ॥ २१॥ 
प्रागुदय लग्न सूनं लग्नादधिक गृहोदयः पइचात्‌ । 
ऊनमधिकेन तुल्यं कृत्वा घटिकाः स्वराश्युदयः ॥ २२ ॥ 
प्रागस्तमयो लग्नाइूनं षडगहयतोस्तमयलग्नम्‌ । 

ग्रधिक पश्चात्‌ घटिका क्वा सममुनसधिक चेत्‌ ॥ २३ ॥ 


७९५७१७४७७४ ४ ४७४७७७७ 


२०. (घ) २. षड्गृहाधिकः (ग) (च) for (षड्ग्रहाधिकः) 


३. मुनीनां for (मुनीना) 
Y, $स्तमयलग्तम्‌ for (स्तमयलग्नम ) 
१. vus कार्यम्‌ for (सौम्ये) 


२. त (ग) (च) for (ते) 
१. ह्यो दिनेपि (ग) दृश्यो दिनेऽपि for (दश्यादिनेऽपि) 
३. षड़ाश for (षड़ाशि) 
४. लग्नांतो for (लग्नतो) । 
दश्योदिमेपि for (दश्यादिनेऽपि) 


१. राइयूदयो for (राश्युदये:) 


१. पड्गृह (ग) (च) for (seva) 

२. युतास्तमय (ग) for (युतोस्तमय) 

Y. पश्चाद्धटिकाः (ग) for (पझ्चातूघटिकाः) 
३. अधिकेन for (अधिकं चेत्‌) 


x. gf for (zx) 
४. पश्चाध्यघटिका: for (पश्चात्‌ घटिकाः) 
६. seat for (कृत्वा) 

१. षड्गुह for (weg) 

२. युतास्तमय for (युतोस्तमय) 

३. अधिकेन for (अधिक चेत्‌) 
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x 
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( १२० ) 


तात्कालिकोपकरसा सकृदागतनाडिकाभिरह्ौंदौ 
रात्रो वा प्रति घटिक प्राग्वच्छगोन्नतिः धार्या ॥ २४॥ 
मध्यछाया रविवत्‌ स्वक्रान्त्या दशनेमनीष्ठाच | 

एवं भ मुनीनामन्तर घटिका गुण भुक्तिः ॥ २५॥ 
एप्चया विभजेत्‌ लब्धं प्रागदयास्तमययोः गहे शोध्यम्‌ । 
पश्चात्‌ क्षेप्यं प्रतिदिनमुदयस्तमयासकृदेवं ॥ २६ ॥ 


LPP PPLLL LPL AL LLL LANA 


- रह्लींदो (ग) रह्वींदो: for (À) 

. कार्याः (च) 0 कार्या 

. सकृतागत for (सकृदागत) 

. तात्कालिकोपकरणे for (तात्कालिकोपकरराँः) | 

. THF for (agama) २. रह्नीदो: for (À) ३. रात्रो for (रात्रौ) 
. घटिका for (घटिक) 


- o 2o gs 00 KH! 


. Bear for (ma) 

. सतीष्टा (ग) सती च for (मनीष्टा) 

. एवं ग्रह (ग) for (एवंभ) 

. मनीना (ग) मुनीना for (मुनीना) 

. गुणां for (sei) (ग) गुणाभक्तम्‌ for (गुण भुक्तिः) 

. सतोष्टा for (सनीष्टा) 

. एवंग्रहभ for (एवंभ) 

. सतीष्टा for (मनोष्टा) २. ग्रह for (भ) ३. भुक्तिम्‌ for (भुक्तिः) 


३. विभजेल्लब्धं (ग) for (विभजेतूलब्धं) 
४. ग्र हू (ग) ग्रहे (च) for (mz) 
५. उदयास्त (ग) for (उदयस्त) 
६. मयावसकृदेवं (ग) for (मयासकृदेवं) 
३. विभजेलब्धं 107 (विभजेतलब्धं) 

७. विसगंलुप्त 

१. परचाक्षेप्यं for (परश्चातक्षेप्य) 

६- मयावसक्रदेवं for (मयासकृदेवं) 

९, क्षेप्यत्र for (क्षेप्यं) 

२. सकुदवम्‌ for (aged) 


२८. 


( १२१ ) 


ष्टात्कालात्‌ भानोरुदयास्ताट्वा गहोदयास्तमयेः | . 
तात्कालिक विलग्तगहोदयास्तमयलग्नादय : 11 २७॥ 
प्रागुदयलग्तमुदर्येलग्नसमं लग्नमुदयलग्नेन । 

पश्चात्‌ तत्‌ घटिकाभिः कृत्वा तात्कालिकरसकृत्‌ ॥ २८ ॥ 
उदय प्रागस्तमयो लग्नेन पझ्चानषडगहास्तमयः । 

लग्नं पश्चाल्लग्नचक्राद्ध संयुतास्तमये लग्नेन ॥ २६॥ 
उनोल्पभुक्तिरुदितः प्रागथवो देष्यति गृहः सूर्यात्‌ । 
प्चादधिकोधिकगतिरल्पगती वक्रितो ज्ञसितो ॥ ३० ॥ 


. कालाद्भानो (ग) (च) for (कालात्‌ भानो) 


१. मयै (ग) मयौ for (मयैः) 


, विलग्न (ग) (च) for (faa) 


इट्टा for (इट्टात्‌) 


. होदयास्तमय ... ... 0 (ग्रहोदयास्तमय) 
. मये for (मयैः) 
. मयौ for (मयेः) 


. पझ्चात्तद्धटिकाभि: for (पश्चात्‌ aq घटिकाभिःः) 
. पञ्चात्त for (पश्चात्‌ तत्‌) 
. परचाद्धटिकाभि: for (पझ्चातृतवु घटिकाभि:) ६ क्रत्वा for (कृत्वा) 


wad for (मुदयै) २. मदय for (Faq) 


. सषड्गृहास्तमयलग्नम्‌ (ग) (च) for (पश्चानपड्ग्रहास्तमयः । लग्नम्‌) 
. पश्चाल्लग्नं (ग) for (पश्चाल्लग्न) 
. उदयः for (उदयं) 


मय for (मये) 


. सषट्‌ ग्रहास्तमय लग्नम्‌ for (पश्चानपड्ग्रहास्तमयः लग्तम्‌ ) 
. मय for (मये) 


१. ऊनोल्पभुक्तिरुदितः (ग) (च) for (उनोऽल्पभुक्तिरुदितः) 


. दष्यंति for (देष्यति) 


AANA SASF AAAS LSA टीना टी) 


( १२२ ) 


प्रागुनाधिकभुक्तिः पञ्चादधिकोल्पभुक्तिरस्तमितः 
यास्यत्ययवास्तमथं यतस्ततो हृह्यघटिको क्तिः ॥ ३१ ॥ 
घटिकाहयेन चन्द्रो हश्योर्कात्‌ सितगुरुज्ञ शनिभौमाः | 

ग्रध्यद्ध या धटिकाया त्रिभागघटिको ज्ञ (त्त) राधिकाया ॥ ३२ ॥ 
गृहसुर्यान्तरघटिका स्वभुक्ति लिप्तानि स्वनयुतयोइच । 
प्राग्वदनंतर हताहीनाधिकनाडिका दिवसाः a3 ॥ 


MESEEIMMI 


MHHEHE शु | वृ | शु|श [मं 
2 ३० १ २ १ २ 
00 o0 qo ३० Yo 


PPA AL LPL LIS PP PDD PDL ALPS ७७ ७७४५७४७ PbS PS 


३१. (घ) १. प्रागूनोधिकभुक्तिः for (प्रागूनाधिकभुक्ति:) 
(क) २. संमितः for (स्तमित:) 
३२. (घ) १. घटिकया (ग) (च) for (घटिकाया) 
३. घटिकोत्तराधिकया (ग) (च) for (घटिकोत्त राधिकाया) 
(ग) ४. aega for (अध्यद्ध या) 
(च) X. zagia for (हर्योर्कात्‌) 
(क) १. शित for (सित) २. घटिकया for (घटिकाया) ३. शशिकोत्तरा for 
(घटिकोत्तरा) 
3 
३३. (घ) ४. घटिकाः (ग) (च) for BARRE [o | Jo | ao | मं 
(घटिका) ३ TEETE 
५. रूनयुतयोरच (च) for | 
(स्वनयुतयोइच) o | १० | ३० ५० 


२. प्रासत्तद तर (च) for (प्राग्वदनंतर) 
३. हृता (ग) कृता for (हता) ७ 
६. दिवसा (च) for (दिवसाः) 
(ग) s. युततयोश्च for (युतयोरच) 
(च) ३. हृता for (हता) 
(क) १. लिप्ताभिरून for (लिप्तानिस्वन ) 
(T) २. तदंतर for (दनंतर) 
३. हवा for (gat) 


Ct. 


विपरितधनमूण सोम्यशुक्रयोवक्रिशो: स्वभुक्तिकलाः d 
एवमुदयास्तमययो विपरित वक्रिरा EFT ॥ ३४॥ 
विक्षेपो दक्षिरातस्तक्रांते्भाग सप्तसप्तत्या । 

मिथुनस्य सप्तदिशे भागेनस्त्योन्नतेर्भागे: ॥ ३५७ 


PPL LL LAL LAD AL LA LDL LD DA SD LA UP Pan un POL AL ON 


३४. (घ) ६. विपरीत (ग) for (विपरित) 


. विक्रणोः for (Frat 
. एवनुदयास्तमययो (ग) एवमुदयास्तमययो for (एवमुदयास्तमययो) 
. विपरीतं (ग) for (विपरित) 


. रुणधन for (धनमृणं) 


. fi. feat for (वक्रिणोः) 
. विपरित for (विपरितं) 


. ऋणधन for (aag) 

. कालः for (कलाः) 

. उदक for (उदया) 

. वक्रिर (ग) for (वक्रिणः) 
. फलाम्‌ for (फलम्‌) 


. विक्षिप्तो (ग) for (विक्षेपो) 
. वक्रांते (ग) तत्क्रान्ते for (तक्कान्ते) 
. सस्त्योन्नते भागे: (ग) गस्त्योनतेर्भागे: for (नस्त्योन्नतेभागिः) 


; सिप्त' यह पद यहाँ अंकित नहीं । 


. विक्षेप्रो for (विक्षेपो) 
. तत्क्रांते for (THT) 
, नस्त्योन्नतैभागे: for (नस्त्योन्नतैर्भागँः) 


, विक्षिप्तो for (विक्षेपो) 


. स्व for (स्त) 
. भागेरगेस्त्योनतेः for (भागेनस्त्योन्नतै) 


( १२४ ) 


नवतेस्तनेह zur घटिकाद्वितपेन तदुदपविलग्नम्‌ ` 
उदयरधिक कृत्या तदुदयसूर्योस्तमपलग्नम्‌ ॥ ३६॥ 
षड भयुतमूनमुदयेः षड़ाशियुतं तदस्तमयसूयः | 
घटिका द्वितयेतवं षड़भागयुतेन TT ti ३७॥ 
एवं नक्षत्राणां घटिकाद्वितयेन सत्रिभागेन । 
उदयार्कोस्तमयार्का व्यस्तोनस्तत्सदाहृरपम्‌ u ३८ ॥ 
DTA NR REI 
३६, (घ) १, west (ग) Ste श्यो for (स्तने श्यौ) 
| ३. ९० घटिका for (घटिका) 

(ग) v. तदुदय for (तदुदय) 


२ 
५. BATA ६० for (स्तने श्यो) 
६. रुदयै for (उदयै) ७. क्रत्वा for (कृत्वा) 
१, रूने for (स्तन) २. विलग्नम) for (तदुदयविलग्नम्‌) 
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. तदस्तमसूर्यः for (तदस्तमयसूयं:) 

. घटिद्वितयेनेवं for (घटिद्वितयेनेवं) 

श षड़भागायुतेत (च) for (षड्भागयुतेन) 
भाद्धयुत for (षड्भयुत) 

. हेतु: for (हतु) 

` मृगहंतु for (qag) 

, रासि for (राशि) 
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. सतृभागेन (च) for (सत्रिभागेन) 

. व्यस्योनस्तत्सदा (च) for (व्यस्तोनस्तत्सदा) 

. सक्षत्राणामेवं for (एव नक्षत्राणां) 

. हितेन for (द्वितयेन) | 

. उदयार्को मस्तयर्काद्यस्योवस्तदाहश्यम्‌ for (उदयाँकोस्तमयाकी व्यस्तौनस्त- 
त्सदाइश्यम्‌ ) 

(च) २. उदयाङ्गास्तमयाङ्गा for (उदयार्कोस्तमयार्का) 

(क) १. त्रिभागेन for (सत्रिभागेन २. उदय (लक्षय) लग्नमधिक कृत्वा पूर्व वढुदयार« 

स्तार्या भवति for (उदयारकोस्तमयार्काव्यस्तौनस्तदाहश्यम ) 


— 
Es | 
S 

A A आए e 


{ १२५ ) 


१ x २ 

उदयास्तसूर्योरन्तरे रवौ हव्यते$न्यथास्तमितः i 
उ 
उनाधिकारविकंला रविभुत्तवा भाजिता दिवसा: n ३है ॥ 
१ ६ २ 
षर्डावशो agai: शकचत्वारिशता ४० मृग व्याधः । 
y तेदेक्षणतों 3 Y 

mmi विक्षिप्तागस्त्यवच्छेषम्‌ ।। vo N 

= -न्तिज्यावलंब $ 
गुरिणता व्यासाद्ध त स्वक्र:न्तिज्याचलबकहताग्रा । 

२, « 3 

प्रतिदिनमुदयास्तमया वर्गाग्र भग्रहमुतीनो ॥ ४१ ॥ 


PP PLL LID LID LLL PPI PD LLLP IL ILL PPL LLP IL PPP LIPPL LD IPL IPP PPL LL NAP PP LEN 


३९. (घ) ?. उदयास्तसूर्यायारतरे (ग) उदयास्तासूर्थयो for (उदयास्तमुर्योरतरे) 
२. स्तमित for (स्तमिंत) (ग) न्यथास्तंमितिः for (ऽन्यथास्तमितः) 
3. ऊनाधिकार (ग) for (उताधिकार) 
(ग) v. हृश्य॑तेः for (exu) 
(च) १. उदयोस्तसूर्यायोरन्तरे for (उदयोस्तसुर्योरन्तरे) 
२. न्यथास्तमित for (इन्यथास्तमित) 
(क) &. सूययोरन्तर for (सूर्योरन्तरे) 


४०. (ध) १. षड्विशे (ग) (ग) for (षड्विशो) 
५. तत्करातेदंक्षिशतो (ग) तत्क्रांतोदेक्षिणतो for (तक्रीन्तेदक्षणतो) 
v. विक्षिप्तोगस्त्यवच्छुष (ग) विक्षिप्तोगस्त्यवछेषम्‌ for (विक्षिप्तागस्त्यं- 
वन्छेषम्‌) 

(ग) ६. मिथुनांशे5 शक for (मिथुनांशे: शक) 

(च) x. तत्क्रांते झि (तक्रांते) 
३. दक्षिणतो for (दंक्षणतो) 

(क) १. विज्ञे for (विशो) २. exrü: for (व्याधः) ३. दक्षिण for (derat) 
४, विक्षेपोआस्त्य for (विक्षिप्तागस्त्य) 


४१. (घ) १. ज्यावलंबलकहूताग्रा (ग) ज्यावलंबकोद्धुता स्वाग्रा 0 (ज्यावलंबकहताग्रा) 
२. aari (गं) for (वर्गाग्न ) 
३. मुनीनाम्‌ (ग) भग्रहमुनीनाम्‌ (च) for (भग्नहमुनीनो) 
१. हृताग्रा for (gam) 
१. प्रतिदिनमुदयास्तमयोवयात्रे वग्नहमुनीरमा 
girar aaraa स्वक्रान्तिज्या साद्धेनानेन 
for (गुणिता व्यासाद्धेन स्वक्रान्तिज्या वलंबकहताग्रा । प्रतिदिनमुदयोस्तर 
मया वर्गाग्र भग्नहमुनीनो u) 


( १२६ ) 


अग्राशंकुतलैक्ध तुल्यदिशोरन्तरं तथान्यदिशो । 
प्राच्यपरायाः शंकोः तलं दग्‌ गृहो नं च ॥ ४२॥ 
शंकुतल प्राच्यपरांतर भुजो दक्षिणोत्तरं कराः | 
दग्ज्या तद्र्गातरमूल दिग्मध्यतः कोटिः ॥ ४३ ॥ 
उनाधिकदांकगुणाः स्वहांकुभक्ताः पृथक्‌ स्वदग्याग | 
कृत्वोनाधिकशांकुर्टाष्ट कृत्वोनशंक्वग ॥ ४४ u 


४२. (घ) ३. शंकोस्वलं तदग्रे for (aat: तलं a) 
२. EST (ग) for (नं च) 
(ग) v. तथान्य दिशोः for (तथान्यदिशो) 
५. प्रयोः for (परायाः) 
(ब) ६. शंको for (शंकोः) 
३. तलं तदग्रं for (quiu) 
(क) १. तलेकां for (तलैक्य ) २. भ वा for (नं च) 
. दक्षिणोत्तरः (ग) (च) for (दक्षिणोत्तर) 


२ 
१. हर्ज्यातद्वर्गातर मूलं (ग) (च) for (दग्ज्यावर्गान्तरमूलं) 
३. famea (च) for (दिग्मध्यतः) 


(क) ९. दुप उप स्वर्ग्गतर मूलं for (दग्ज्यातद्वर्गातरमूलं) 


३. उनाधिक (ग) (च) for (उनाधिक) 

१. हग्याग्रे (ग) sewn? for (स्वदग्याग्रे ) 

Y. शंक for (ai) 

२. शंकूवाग्रं (शंकवग्न ) (ग) THAW for (agaa ) 
(ग) ५. za for (दृष्टि) 


(च) १. स्वहग्याग्र for (स्वदग्याग्र ) 
. ६. कृत्वो for {कृत्वो) 
२. शंकूवग्र for (शंकूवग्न ) 


(क) १. zen for (aam ) २. sig: for (aigar) 


( १२७ ) 


प्रतिघटिकमधिकशंकोग हमध्ये दर्शयेत्‌ भुवा । 
त्रिप्रदनोत्तया रविवछंकु भ्रमणादिक्रमशेषम्‌ ।। ४५ dd 
शंकु प्राच्यपरांत्तरं विषवछायंक्य Wat नतले । 
याम्योतरं गुणाहतं स्वक्रान्तिलेम्ब murem ॥ ४६ ॥ 
तच्चापांगा सदशः मेघुवकापक्रमांशकरूना । 
विक्षेपांशे व्यस्ता व्यस्तविश्युद्धा व्यसहृइयांज्ञः ।।४७॥ 


क क 0 0 00 000 SAAS 


. मग्न (ग) wed 

. दर्शयेनि (ग) दशेयेन्मुति भ॑वा for (दर्शयेत्‌ भुवा) 
. रविवत्शंकु (च) for (रविवछंकु) 

. कमशेषम्‌ (ग) (च) for (क्रमशेषम्‌) 

. त्रिप्रस्तोक्तं for (त्रिप्रशनोत्तया) 


. WW for (मध्ये) ६. दर्शयेनि for (दर्शयेत्‌) 


अधिघटिकादिसमधिशंका ग्रहणं मप्र दर्शयन्‌ मुनिनंद for (प्रतिघटिकमधि- 
HURT हमध्ये AAT भुवा) 


. तू: for (fa) ३. fra for (रविव) ४. कमा for (क्रम) 


. परांतर (ग) (च) for (परांत्तरं) 

. नृतरे for (नृतले) 

. याम्येंतरं (ग) याम्यैरतर for (याम्योतरं) 

४. मुत्तर for (Faz) 

. गुणहृतं for (गुणाहतं) १. याम्योत्तर for [याम्योतर | 
. याम्येंतरे for (याम्योत्तरं) 


. चापांशाः (ग) (च) for (चापांशा) 
. wear: (ग) (च) for (सदशेः) 
. रूनाः (ग) for (Sar) 


विक्षेपांशा (ग) विक्षेपांशाहचस्ता for (विक्षेपांशे व्यस्ता) 


. व्यस्तविशुद्धाव्यसहश्यांसैः (ग) विस्तविशुद्धा for (व्यस्तविशुद्धाव्यसहऱ्यांशे:) 
. भैधुवका (च) for (संघुवका) 


७. वसद्रिशाँशैः for (व्यसहऱ्यांशे:) 


. सहल for (सदशैः) २. aw: for (मंघुवक:) ३. पाँशा for (TR) 


( १९८ ) 


सहिता विक्षेपांशस्तञ्चापांशकवशादुदग्याम्या । 

एव विक्षेपांशाः तक्रांत्यंशध्रवो रविवत्‌ ॥ ४८ ॥ 
उनेमानक्यार्द्धात्‌ गहयोमध्यांतरे यृतिग॒ हयोः । 
समलिप्तिकयो गहणदधिके स्फुट मानयोगार्द्धात्‌ ॥ ४९ n 
समलिप्तिकालिकार्कात्‌ कृत्वा लग्न स्वदेशराइयुदयः । 

Tan: समलिप्तिकयोः स्वदिनोदिननाडिका प्राग्वत्‌ ॥ ५० n 
अधघिकदिनोदितघटिकाभिरूनदिननाडिका गुरा भक्ताः । 
अधिक दिननाडिकाभिः फलनाडयो यदि भवन्त्यनाः ॥ ५१ ॥ 


AAAS u^ 


४८. (घ) v. विक्षेपांशा (ग) for (विक्षे पांश) 
१. याम्याः (ग) (च) for (याम्या) 
५. तत्क्रांत्यंशे (च) for (तक्रांत्यंश) 
(ग) २. विक्षेपांशैस्तत्क्रान्त्यशा for (विक्षेपांशा: त क्रांत्यंशै ) 
(क) १. यामाः for (याम्या) २. विक्षेपाश for (विक्षेपांशाः) 
३. जातँविक्षेपानयनम्‌ for (ध्रुं वोरविवत्‌) 
४९, (घ) २. sangt (ग) (च) for (उनं मानक्यार्द्धात्‌) 
३. ग्रहयोर््मध्यांतरे (ग) (च) for (ग्रहयोमध्यांतरे) 
Y. wea: for (ग्र हयोः) 
(ग) १. ग्रहणवदधिके for (ग्रहणदधिके) 
५. योगार्द्धा for (योगार्द्धात्‌) 


(च) v. ग्रहयौः for (wear) 
(क) १. वदधिके £07 (दधिके) 
. राह्युदय (ग) for (राइयुदयैः) 
१. नाडिकाः (ग) स्वदिनोदितनाडिका for (स्वदिनोदिननाडिका 
३. स्वदेदेश for (स्वदेश) 
(च) ४. कालिकार्क्कात्‌ for (कालिकार्कात्‌) 
१ 
y 


म्य 

9 
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. स्वदिनोदिननाडिकाः for (स्वदिनोदिननाडिका) 
. प्रखतु for (प्राग्वत्‌) 
(क) &. स्वदितनाडिका for (स्वदिनोदिननाडिका) ४. कति for (aia) 
५१. (घ) २. ated for (नाडयो) 
` (ग) ३. भक्ता for (अक्ताः) ४. भव्त्यूनम्‌ for (भवन्त्युनाः) 
(क) १. गुण for (fax) E | 


y 


(घ) 


(ग) 
(क) 


( १२९ ) 


उनदिवसो दिताभ्यो घटिकाभ्यः प्रागथाधिका qang | 
योगस्तत्‌ घटिकांतरमासं Hag घटिकाभिः ५२ ॥ 
गरिता स्वभुक्तलिप्ता षष्ठिहताः प्रागण धनं पइचात्‌ । 
भ्राद्यवदन्तरमन्यत्प्राक Alsat RAI ॥ ५३ ॥ 
manaia वशात्प्राक्‌ TAT वा यतिः प्रथमकलात्‌ । 
gem पृथकदिनोदित घटिकास्तत्कालिक ग्रहयोः ॥ ५४ ॥ 


२. ऊत (ग) ऊनादिवसो (च) for (उनदिवसो) 

३. प्रागधिकाः for (प्रागथाधिकाः) 

Y. wg for (Hag) 

५. योगस्तद्धटिकांतरमाद्य for (योगस्तत्‌ घटिकांतरमद्यं) 

१. घटिकांदिफलं ग्राह्य for (घटिकांतमाद्यं) 

२. यदिभरमाद्य mong for (घटिकांतरमाद्य कृत्वेषु) 

२. गुणिताः for (गुणिता) 

३. लिप्ता (ग) (च) for (लिप्ता) 

१. प्रागृणं (ग) (च) for (प्रागणं) 

४. wfggar: (च) for षष्िहताः) 

५. पड्चाद्वान्तर for (पश्चार्द्धातर-द्ांतर-) 

१. STEM for (wmm) २. गुणिताः for (गुरिता) 3. faea: for 
(लिप्ता) ५. पश्‍चाद्वांतर 01 (पश्चाद्धन्तिर-द्वांतर)} 

. मन्यत्मा for (मन्यत्प्राक्‌ ) 

. अद्य (च) for (आय) 

. घटिकान्तरवशात्‌ (ग) आद्यवटिकांतरवशा for (घटिकांतरं qum) 

. पृथगुदितोदित (ग) पृथग्दिनो दित for (प॒थकदिनोदित) 

. तात्कालिकग्रहयोः for (तत्कालिकग्रहयोः), इसकी श्लोक संख्या ५५ है । 

. घटिकांतरवशात्‌ for (घटिकांतरवश्ात्‌) 

. पृथगुदिवोदित for (पृथक्‌दिनोदित) 

. कालात्‌ for (कलात्‌) (य) २. कोलिक for (कालिक) इसकी इलोक संख्या 
५५ हे। 


(T) यद्याद्यान्यांतरयोरन्तर हृत मन्यथा ASAT न । 


गाद्यन्तरष्टिभिघटिका निर्गुशित माप्ताभाः ॥ ५४ ॥ 
इसमें यह अतिरिक्त श्लोक पाया गया है । 
१. आद्यंतर for {ग्राद्यंतर) 


ONAN 


( १३० ) 


4 R 
उदितघटिका यदिहृता गुरिताइचाद्यान्यदिवसघटिकाभिः। 
3 * & a n 
यद्याद्यानान्तरयोरंतर हतमन्यथा तदेक्येन ॥ ५५॥ 


५५. (क) १. हृता for (gat) २. स्वान्य for (aTa) 


(क) 


(घ) 


३. श्रन्योदितटिकाभिर्तुल्यो योगोभवेदसकृत्‌ for (यद्याद्यानांतरयो रंतरहतमन्यथा 
तदेक्येन) इसकी श्लोक संख्या ५६ है। 


यद्याद्यान्यान्तरगोरन्तर हृतमन्यथा तदुक्येन | 
ग्राद्यंतरमिष्टाभिघ टिकाभि गुशितमाप्ताभिः ॥ १५ ॥। 


for 
उदितघटिका यदि हृता गुणिताइचाद्यान्यदिवसघटिकाभिः | 
यद्याद्यानाँतरयोरंतर हतमन्यथा तदैक्येन u ५५ ॥ 


१. हृता (ग) (च) for (हता) 
२. गुरिताइचइचा (ग) गुणिताइचस्वाच्य for (गुणितारचाद्यान्य) 
३. यद्याद्यान्यांतर for (यद्याद्यानांतरयो रंतर) 


वि०--इस इलोक में एक और पंक्ति है और उसके पश्चात्‌ क्रमसंख्या ५४ 
लिखी है। पंक्ति है — 


“ग्राद्यंतरमिश्‍चार्दांतरे द्वितयं । प्लाभिषेटिकाभिर्ग णितमास्ताभि: ॥ XY i 
for (यद्याद्यानाँतरयो रन्तरहतमन्यथा तदेक्य न) 


(ग) ५. उदकैत for (उदित) 


fao इसका उत्तरां निम्नांकित है--इलोक संख्या ५६ है । 


'अन्योदितघटिकाभिस्तुल्यायोगो न चेदसकृत' for (यद्याद्यानांतरयोरंतंर 
हतमन्यया तदेक्य न) | 


(च) २. गुशिताइचश्चान्यदिवसघटिकाभि for (गुरिताइचाद्यात्यदिवसघटिकाभिः) 


` ३. यद्याद्यान्यांतरं for (यद्याद्यानांतरयोरतर) 


&. हतमन्यथा for (हतमन्यथा) . 


( १३१ ) 


ster तरमिष्टाभिर्घटिकाभिर्गुणितमाप्ताभिः 
अन्योदित घटिकाभिस्तुल्यो योगो भवेदसक्कत्‌ ॥ ५६॥ 
अन्येष्टनाडिकाभिः कृत्वा तुल्यां यदा तदा योगः | 
कार्यो श्रंगोन्नतिवत्‌ गहमध्यान्तरे योगे ॥ ५७ ॥ 


MS 


a au VIP ENAA NE ४७ 


५६. (क) उदितघटिका यदि हृता गुणिताइच स्वान्यदिवस घटिकाभिः | 
अन्योदित घटिकाभिस्तुल्यो योगो भवेदसकृत्‌ ! ५६ ॥ 


for 


आय्यतरमिष्टाभिर्घटिकाभिग्‌ रितमाप्ताभिः । 
अन्योदित घटिकाभिस्तुल्यो योगो भवेदसकृत्‌ ॥ ५६ ॥ 


(fa) इस श्लोक ar gata -श्रतिरिक्त ५४ का उत्तराध भी है। 


(घ) वि० इस इलोक की पहली पंक्ति पिछले श्‍लोक को अंतिम पंक्ति दर्शाई गई है। 


१. 


(ग) 


क्रम संख्या ५४ लिखी है । 

“भिइ्चारद्धीतरे द्वितयं, टाभिर्घटिकाभिर्गशितमास्ताभिः ॥ ५४ ।। इस पंक्ति 
के पश्चात्‌ ५५ संख्या कहीं नहीं है । हां Unenfed oc असकृत” 
लिखकर n ५६ 11 संख्या लिखदी है । 

यह श्लोक इस प्रति में नहीं है । 

इसकी पहली पंक्ति--ग के ५४ संख्यावाले श्‍लोक की दूसरी पंक्ति है। 
तथा ग के ५६ संख्या वाले श्लोक को दूसरी पंक्ति, इसकी दूसरी पंक्ति 
है । देखो पिछला श्लोक । 


(च) २. यहां पर भी क्रमसंख्या ५६ दी हुई है । 


. खु गोन्नतिवदृग्रहमध्यांतरे (ग) शृ गोन्नतिवद्ग्रहयो for (अंगोन्नतिवत्‌ ग्रह- 


मध्यान्तरे) 


. कार्यौ for (कार्यो) 


३. मंध्यान्तरे for (मध्यांतरे) 


इसकी श्लोक संख्या मिलती जुलती है । 


. कृत्वा for (कृत्वा) श्व गोन्नतिवदूग्रहमध्यांतरे योगे for (daag 


ग्रहमध्यांतरे योगे) 


, कायो for (कार्यो) २. श्वृङ्गान्नति for (ग्रंगोधति) 
. ग्रहयोम्‌ for {ग्रहमध्यांतरे) ४. योगः for (योगे) 


( १३२ ) 


बाहु सयोगांतरमन्नाशंकवगयोः समान्यदिशो: । 

कर दिग्ज्येकोटि स्वकरांभजकृतिविशेषपदे ॥ ५८ N 
कोटिभुजकरादांकु षष्टि गुणाध्वाहता मध्यात्‌ । 

कोटि प्रथक्यसार्य प्राच्यां प्रागपरयोः पश्चात्‌ ॥ ५९ N 


PSS 
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५८. (घ) १. माग्रों शंकुग्राह्माः (ग) मग्राशंक्‌वग्रयो for (मन्नाशंकवग्रयो:) 
२. सामान्यदिशोः for (सम्मान्यदिशो:) 

हज्ज्येकोटि (ग) करों हग्येज्येकोटी for (कर्णोदग्ज्येकोटि) 

. वेशेषयदे for विशेषपदे) 


Ç तर" 


(ग) ५. वाहु: for (बाहु) 
(च) 


vo 


. माग्राशंकुग्रह्मोः for (मन्ताशंकवग्रयो:) 
२. सामान्यदिशोः for समान्यदिशो:) 
३. हज्येकोटी for (कोटि) v. वशेषपदे for (विशेषपदे) 


(क) १. मग्रासंक्क for (मन्ताशंकवग्रयो:) २. हर्यौ for (दिशोः) ३. कोटी for 
(कोटि) 


ue. (घ) ३. गुणाव्याहृता हृतान्मध्यात्‌ (ग) गुणान्‌ व्यासदलहूतान्‌ for (गुणाध्वाहता 
मध्यात्‌) 


३. कोटी पृथक्‌ पृसाय (ग) कोटीपृथक्‌ प्रसाये for (कोटि प्रथ्यसार्ये) 


(ग) ६. शंकून्‌ for (शंकु) 
७. प्रागपरया; for (प्रागपरयोः) 

(च) 3. गुणा व्याहृतान्मध्यात्‌ for (गुणाध्वाहृतामध्यात्‌) 
४. कोटी for (कोटि) 
८. प्रथक्पृसायें for (प्रथक्यसायें ) 


(क) १. काटिमुजणे for (कोटि भुजकर्ण) २. afg (प) for (षष्टि) 
३. गुणात्‌ व्यासिक्तात्म for (गुणाघ्वाह्ृता मध्यात) ` 
Y. क्वाध्यपृथक्‌ प्रसयो for (कोटिप्रभक्धसायें) ५. मध्यात्‌ for (पश्चात्‌) 


६१. 


६२. 


( १३३ ) 


9 " * ee २ 3 भजाग्रांतौ 
कोट्चग्राभ्यां बाहुकरां दिग्मध्यतो T 

* * x यान्तरागांते 
agag स्वशंकुषष्टि मध्यान ॥ ६० ॥ 

x 3 २ e è * 
दिग्मध्ये स्थित द्रष्ट्या पृथग्‌ गहो दशंयेत्‌ स्वशंकूवग्र । 

* 3 * थवान्यदागहयो 

योगे शंकवगून्तरमंतरमथवान्यदागृहयोः ।। ६१ ॥ 

१ २ a Wag 
नोवार्यो ज्ञातेरपि तन्त्रेरायंभटविष्णुचन्द्ाये: i 

3 e e ० 

यो ब्रह्मघुलिकर्म विदाचायंत्वं भवति तस्य 1 ६२॥ 


4n K ^o 4n K a छ AN vo रुट ०९ 
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. ग्राद्या for (ग्राह्यो) (ग) बाहुग्रयोः for (बाहुग्राह्मो ) 

. Teast (ग) for (शंकुर्षाष्टि ) 

. कर्णो for (कर्णे) 

. मध्यात्तदाग्रांते for (मध्यांतराम्रांते) 

. कोद्यग्राम्यां for (कोट्यग्राभ्यां) बाहुकरों for (बाहुकरों ) 

. भुजाग्रांतो for भजाग्रांतौ 

. argae for (बाहुत्राह्यो) ५. स्वशंकूयष्टी for (शंकुषष्ट्रि) 
: मध्यांतराश्रांते 107 (मध्यांतराग्रांते ) 

. कणात्‌ for (कर्णे) २. हग्‌ for (Ft) ३. भुजाग्रातौ for (भुजाग्रांती) 
. argadi: for (agarat) ५. यष्टि णि (sfg) 

. मध्यत्तदग्रते 07 (मध्यांतराग्रांते) 


. दृष्ट्या (ग) (च) for (द्रष्ट्या) 

. शक्वयाँतर (ग) शंकवग्रांतर for (शंकृवग्र तर) 
. दिग्मध्यस्थित for (दिग्मध्येस्थित ) 

. शंकवग्रांतर for (शंकवग्नन्तर) 


. दृष्ट्या for (द्रष्ट्या) २. ग्रहोदशयन्न for (wat दर्शयेत्‌) 
. स्वस्वाप्रतिर्मततो सलभ्य for (शंकवग्रत्तरमन्तर) 


. न वार्यो (ग) नाचार्यो for (नावार्यो) 

. ज्ञातेरपि (ग) (च) for (ज्ञातेरपि) 

. ब्राह्मपुलि (च) ब्राह्माधूलिकम्मं for ब्रहाधूलिकम) 
. राचायंभट for (रायेभट) 


. नावायों for (ararat) २. जाते for (ज्ञातेरपि) ३. ब्राह्म for (ब्रह्म) 


( १२४ ) 


रविश्वशितसस्त्रिदरित ब्रह्मोक्त qure तं ज्ञात्वा । 
रविचन्द्रराहु लोकात्‌ प्राप्नोति पुमानीह यशश्च ॥ ६३ ॥ 
श्रन्येरप्युक्तमिदं योयं सम्यक्‌ ग्रहं विजान[ति । 

याति सहरलोक ग्रहाष्टकश परं ब्रह्म ॥ ६४॥ 

मध्यमगतिः स्फुटगति स्त्रिप्रशतइचन्द्रभास्कर ग्रहणे । 
उदयास्तमयप्रतिघटिकामिदोः "य ङ्गोन्नतिछ्ञाये ॥ ६५ N 


६३. (घ) १. तृवरितं (ग) तमस्रिचरितं for (तमस्त्रिवरितं) 
३. पुमानिह (च) for (पुमानी ह्‌) 
(ग) ४. श्रुत्वा for (ज्ञात्वा) 
२. लोकानु for (लोकात्‌) 
(च) १. तमसूचरितं for (तमस्त्रिचरितं) 
(क) १. चरितं for (वरितं) २. लोकानु (ग) for (लोकात) 
३. पुमानिह (ग) for (पुमानीह) 
६४. (घ) v. अव्यैरप्युक्तमिदं (ग) (च) for (अन्येरप्यूक्तमिदं ) 
५. सम्य (ग) सम्यग्ग्रहं for (aragaz ) 
२. सतद्ग्रहलोकं (ग) (च) for (सद्दरलोक) 
३. wars (ग) ग्रहाष्टकज्ञः for (ग्रहाष्टकज्ञं ) 
४, ब्रह्मः for (ब्रह्म) 
(च) X. सम्यग्रहं for (veram ) 
3 
3 


PL LAY 


. ग्रहाष्टकज्ञ: for (gigas ) 
. सतग्रह for (सहरलोक ) 
३. ग्रहाष्टज्ञ:ः for (ग्रहाष्टकज्ञं) 
६५. (घ) १. भास्कर (च) for (भास्कर) 
| २. उदयास्तमयः (ग) उदयास्तमयौ for (उदयास्तमय) 
` ३. प्रतिघटिकातिदो (ग) प्रतिघटिकमिदु for (प्रतिघटिकामिदोः) 
(ग) ४. मध्यगतिः for (मध्यमगतिः) 
५. स्पष्टयति for (स्फुटति) . ६. त्रिप्रस्तनचन्द्र णि (faasa) 
(च) २. उदयास्तमयः for {उदयास्तमय) ३. प्रतिघटिकर्मिदो for (प्रतिवटिकामिदोः) 
(क) १. मध्यमगतिस्त्रिप्रश्‍नशचंद्र भास्कर ग्रहरो । उदयास्तमयः। चंद्रग्रहण चतुर्थः 
HAVEN पचमः । -उदयास्तमय षष्टाप्रति घटिका मिंदो: श्र गोत्तति छाये । 
for (मध्यमगतिः स्फुटगतिस्त्रिप्रशनश्चन्द्रभास्करग्रहरे | उदयास्तमय प्रतिघ- 
टिकामिदोः शुद्धोन्नतिछाये 1) ` 


( १३५ ) 


प्रहयोगोत्र प्रहपुतिरार्यात्रिश्ति पुताष्ट सप्तत्या ३७८ 
ग्रध्यायदशभिधू लिकमं वोच्चेविना ब्रह्म ॥ ६६॥ 
गुरुणा नथूलिकर्म प्रतिकंचुककारिरो प्रदातव्यम्‌ । 
दत्त सुकृत्पणाशं कुरते प्रतिकं चुकं यस्य ॥ ६७॥ 
गहमेलके यदुक्त तत्स्थूलं स्पष्टमिह यदुक्त तत्‌ | 
गृहभमुनींद छाया श्वृङ्घोन्नतिभोदयाद्य ष ॥ ६८ i 
सुर्यास्तमयादिष्टाद्रातिगताछेष्ट भोदयास्तमयों । 
जानाति न करिचिदपि ब्राह्मनं मुच्चान्यतन्भञ्ञः NGAN 
६६. (घ) १. भ (ग) (च) for (त्र) 


(ग) ३. त्रिशती for (त्रिशति) 
४. ara for (ates) 


(च) x. हेशभि for [दशभि) ६. धु लिकम्मे for (धु frre) 

(क) १. w for (त्र) २. ब्राह्मी (ग) ब्राहये for (aa ) 
६७. (ब) ३. योस्य (ग) (च) for (वस्य) | 

(ग) १. प्रतिकंचककारिणे for (प्रतिकंचुककारिणे) 


Y. सुकृतः प्रणाशः for (सुकृत्रणाशः) 
(च) ५. कम्मे for (कर्म) 
(क) १. प्रातस्थक्‌ क कारिणो for (प्रतिकंचुककारिणे) 
२. सुर्क योस्या for (qaae) 
६८, (घ) १. ग्रेहभमुनींदु (ग) for (ग्रहभमुनींदु 
(ग) ३. स्पष्टमिदं for (स्पष्टमिह) 
(च) ५. तस्थुल for (तत्स्थुलं) 
(क) १. ग्रहण मनीदुछायो for (ग्रहभमुनीदुछाया) २. लोदयाद्येषु for {भोदयाद्येषु) 


४. ग्रहामलके for (ग्रहमेलके) ३. wg इह for (स्पष्टमिह) 
यह यहीं समाप्त है | 
६९. (घ) १. दिष्ट्यादग्रारिगता for (दिश्लाद्रातिगता) (ग) सूर्यास्तमयाद्वारात्रिगता for 
(सूर्यास्तमयादिष्टाद्रातिगता) 


२. £g (ग) स्वेष्टभोदयास्तमयोः for (छेष्टभोदयास्तमयौ ) 

३. ब्राह्म मुत्वान्यतंत्रज्ञः (ग)ब्राह्म मुक्तान्यतंत्रज्ञः for (ब्राह्मनं मुचान्यतन्भज्ञ:) 
(क) यह श्लोक उपलब्ध नहीं, | 
(च) १. दिष्ट्यादग्रारिगता for (दिष्टा्रातिगता) 3.2g for (à) 

३. ब्राह्म garada: for (ब्राह्मनंमुश्चान्यतंत्रज्ञः) 


( १३६ ) 


भमुनीभ्र व विक्षेप गृहोदयास्त मयनाडिकाद्येषु । 
ग्रध्यायोभगह यृतिरार्याणां सप्तति देश ॥ ७० ॥ 
इत्ति ATA दशमोऽध्यायः N 
इति श्री ब्राह्मस्फुटसिद्धान्ते ग्रहतारादिक्षेपाधिकारोदशमः॥ १०॥ 
सम्पूर्णा पुर्वादशाध्यायी 


ANNAN A 


३०. (घ) t. waft (ग) (च) for (भगु ) 


२. दशमा for (दंश) 


(ग) ३. कालिकाद्चषु for (नाडिकाद्येषु) 
आर्याणां सप्तत्या दशमोभग्रहयुतिरध्यायः॥ ७० N 
इति श्री ब्रह्मगुप्ताचारयं विरचिता दशाध्यायी समाप्ता ॥ 


for (श्रध्यायोभग्रहयुति रार्याणां सप्ततिदेश loon इति ब्रह्मगुप्ते दशमोऽध्यायः) 
(क) यह श्लोक उपलब्ध नहीं है। 


(च) २. देश for (देश) 
४. इति से 'श्रध्यायः' तक लुप्त 


(ग) वि०-भ्रतिरिक्त पाठ-- 

इति श्री ब्रह्मगुप्ताचार्यं विरचिता दशाध्यायी समाप्ता । अथ स्वस्ति श्री 
संवत्‌ १६७७ वर्षं शाके १५४३ प्रवर्तमाने ॥ ज्येष्ठबदि १० सोमे । रेवती 
घटी १८ पल १७ नक्षत्रे । अत्र ग्रन्थ लिषित समये श्री राजनगर मध्यवा- 
स्तव्य eit ` ` ज्ञातीय । ज्योति श्री '''कस्य इयं पुस्तिकालिषितमस्ति। 
उक्तं च । याहिशं पुरके द्विप्ट वा ताद्रिशं लिखितं मया । यदिशुद्धम-शुद्धं वा 
मम दोषो न दीयते ।। पुनः ॥ भग्नहष्टि कटिग्रीवाबद्धमुष्टिरघोमुखम्‌ । कष्ट न 
' लिखितं शास्त्रं यत्नेन परिपालयेत्‌ | लेषकपाठकयोः शुभं भवतु । स्वयं पठनार्थं 
तथापुत्रपौत्रादिपठनार्थं । परोपकारार्थं । श्री कृष्णापंणमस्तुः ।। धीरस्तु मंगल 
मस्तु । शुभंभवतु । जयोस्तु । छः छः छः छः छः छः । उक्तं च । ब्रह्मा 
प्राह त नारदाय हिमगुर्य शोनकायालं मांडव्याय वसिष्ठसंज्ञकमुनिः gat- 

fari fg यतु । सत्पक्षागमशास्त्र युक्तममिदं शास्त्रं विहायान्यथा । ये 
कुर्वति नरानु निर्वेहति तो विज्ञानशुन्यारिचिरम्‌ ॥ 


(7) 


( १३७ ) 


SU तन्त्र परीक्षा नामकादशोध्यायः 


ये ज्ञान पटलरूद्धदशोन्यब्रह्माद्ददन्ति सिद्धान्तम । 
तेषां यगादिभेदेच दोषास्तान्प्रवक्षामि ॥ १॥ 
युगमाहुः पञ्चाब्दं रविशशिनोः संहितांग कारये । 
अधिमासा वमरात्र स्फुटतिथ्यज्ञान तदसत्‌ ॥ २ ॥ 


AN a AD 40 रुट K w OV .o 


A ve 


PAP PP LL ALD LE OD LA LALO AAA A PLL lo DS 


. येऽज्ञान for (ये ज्ञान) 

. रुद्धहशो (ग) saa for (रूद्धदशो) 

. न्यदबाह्याद्रदन्ति (ग) ऽन्यद्ब्राह्माद्वदन्ति for (न्यब्नह्माद्रदंति) 

. सिद्धांतात (ग) (च) for (सिद्धान्तम्‌) 

. भेदाद्ये (ग) (च) for (33) 

. प्रवक्ष्यामि (ग) प्रविक्ष्यामि for (प्रवक्षामि) 

. रुद्वहशो for (रूद्धदशो) 

. ganf for (ब्रह्मादर्दान्त) ४. सिद्धान्तात्‌ for (सिद्धान्तम्‌ ) 
. प्रवक्ष्यामि 01 (प्रवक्षामि) 


वि०-श्रतिरिक्त पाठ-- 

अथ ब्रह्मगुप्तसिद्धांते एकादशमोऽध्यायः प्रारभ्यते ॥ खखखाक १२००० 
दूवृताब्देभ्यो गतगम्याल्पा-त्खशून्य यमल | २०० हृतात्‌। लब्धं त्रि ३ 
सायक हतं कलाभिरूनौ सदाकदू ॥ १ ॥ विषु वज्जीवेदि २ हतं चन्द्रोच्चे 
तिथि १५ गुणं च सितशीघ्न ॥ sty ५२ हतं च स्वार द्वि २ कु १ वेद 
Y हतं च पात कुजशनिषु ॥ २ ॥ ग्रहबीजानि ब्रह्मासिद्धांते ॥ 


. पंचाक्षरं for (पञ्चाब्दं) 

. ज्ञानतस्तदसत्‌ (ग) तस्तदसत्‌ for (ज्ञानत्तदसतू) 
. आर for (कारये) 

. स्फुतिथ्य for (स्फुटतिथ्य) 

. ज्ञानु for (ज्ञान) 


. काराय for (कारये) 


( ne ) 


भानि ध्र वपंचाशत्‌ द्वावर्कादयो जिनोक्त थत्‌ । 

ध्र वम सस्यावर्शा भवति यतोह्ना ततो सतत्‌ ॥ ३ ॥ 

månd युगपार्दास्त्रीन्‌ पातानाह कलियुगादो यत्‌ । 

३२४०००० तस्य कृतां तर्थस्मात्‌ स्वयुगाद्य तो न तस्मात्‌ ॥ ४॥ 
रवियुगभगणां रव्पुधूति ४३२०००० WANT तत्रयोर्यग स्पष्टम्‌ । 
त्रिशतीरव्युदयानां तदन्तरं हेतुना केत ॥५॥ 


PPA PDD LLL LLL LLL ID PLDI SL PLE PEDAL PEDAL ED AL AF 


. पंचांशत्‌ for (पंचाशत्‌) (ग) चतुः पंचाशत्‌ दो for (ध्रुवपंचाशत्‌ द्वा) 
. धुवमत्सस्या (ग) धूवमत्सस्यावर्तो for (ध्रूवमसस्यावर्णो) 
, यतोह्ला ततोसत्तत्‌ (ग) for (यतोह्लाततो सतत्‌) 


द्वावङ्कादयौ for (द्वावर्कादयो) 


. ध्रुवमत्सस्याव्णौं for (घ्रूवमसस्यावर्णो) 
. यंतोहा ततो सत्तत्‌ for (यतोह्ला ततो स तत्‌) 


र्य भटो for (आय भटो) (ग) श्रार्यभटोसुत for {श्रार्यभटोयुग) 


, यस्मात्तं for (यस्मात्‌ स्व) 
. तत्तस्मात्‌ (ग) for (न तस्मात्‌) 


. यतोनाह for (पातानाह) 


. अ्रयंभटो for {शराय भटो) 
. न तत्तस्मात्‌ for (न तस्मात्‌) 


, ४३२००० (च) for (४३२००००) 
. तंत्रयो for (तत्रयो) 
` ३. स्पष्टान्यतु for (स्पष्टम्‌) 


वि०--इस इलोक की दूसरी पंक्ति यहां लिपिकार लिखना भूल गया प्रतीत 
होता है। यही नहीँ छठे श्लोक की पहली पंक्ति भी यहां लुप्त है । 


. युगरविभगणाः for (रवियुगभगरां) 
. रब्युद्रिति for (रव्युघुति) 

.. युम for (33) 

. Roo tont 

१. ४३२०० यत्पोर्क्त for (४३२०००० 


( १३६ ) 


युगवर्षादिनवदच्चत्र सितादेः समं प्रवृत्तान्यत्‌ । 

तदसत्‌ यतः स्फुटयुगं तस्छुर्यान्मंदपाताताम्‌ ॥ ६ N 
ग्रहशुक्त रूनाया मंदोच्चं भवति श्ीघ्रमधिकायाम्‌ । 
उञ्चगतो संदोच्चं न विना भुक्त दु वजमेतः ॥ ७॥ 
ग्रायष्टिशते पाता भ्रमंति दशगीतके fern: पठिताः । 
मुक्त दुपातमंडपमण्डले ufa स्थिरानातः ॥ ८ ॥ 
MIVA जानाति गृहाष्ट्राति यदुक्तवांस्तदसत्‌ | 
राहुकृतं न गहरां तत्पातो TPR राहुः ॥ & ॥ 


A SCANS MMM NAN 


६. (घ) 
(ग) 
(घ) 


१ 
R 
3 
Y 
4 
१ 
3 
२ 
(ग) Y 
4 


यहां श्‍लोक का पुर्वाध लुप्त है । 
तदराज्‌ (ग) तदसद्युतः for (तदसतु--तदसत्‌ यतः) 
तत्स्थेर्यान्‌ (ग) स्थेर्यान्‌ for (तस्झैर्यान्‌) 
युगवर्षादी for (युगवर्षादि) 
सप्रवृत्तानयत्‌ for (समं प्रवृत्तान्यन्‌) 
युतं गं न for (युग) 
रूनायां for (रूनाया) 
मुत्तच न्दु for (भुक्त दु) 
वरजे मतः for (वजँमेतः) 
परिधि फले व्यावहारिके त्रिगुणे for (मंदोच्चं भवति शीघ्रमधिकायाम्‌) 
दूसरी पंक्ति बिल्कुल भिन्न है-- 
तद्दर्गाम्याँ दशभिः संगुणिताम्यां सुक्ष्मे' 
वि०--तीसरी पंक्ति यह है-- 


उच्चं भवति शीध्रमधिकायाँ । उच्चगतौ मंदोज्च न विना भुक्त्येंदुवजेमन: no 


अर्थात्‌ रेखांकित दो पंक्तियां अधिक है । 


. आर्याऽष्ट्ते (च) for (arated) 

. दशगीतेके (ग) दशगीतिके for (दशगीतके) 
. मुक्त वेन्दु (ग) for (मुक्त दु) 

. भ्रमंति (ग) for (भ्रमति) 

. मपमंडले for (मंडपमण्डले) (च) 
. दशरगीतके for (दशगीतके) 

. ग्रहाष्टकर्गात (ग) for (ग्रहाष्टाति) 

, तस्पातो (ग) तस्यातो for (तत्पातो) 


| qe )) 


त समायगमनुकल्पाः कल्पादिगत कृतादियातं च । 
स्मृत्युक्त रायभटो ना तो जानाति मध्यगति go ॥ 
उंकारो दिनवारो गरुरदयिकोस्य भवति कल्पादो । 

न भवत्यर्का यस्मादोंकारे विस्वरस्तस्मात्‌ ॥ ११ ॥ 
सुर्योदयाच्चतुर्थात्‌ दिनपात्‌ यदुवाच तदसदायभटः | 
लंकोदयो यतौकं स्यास्तमयं प्राह सिद्ध पुरे ॥ १२॥ 
प्राधिकेः शतेश्चतुभिवषं सहस्र इचतुर्दशाभिरेकः १४४०० | 
य॒गपातेदिनवारोत्तरयोदयिकड़ रात्रिकयोः ॥ १३॥ 


AAAS ही 


१०, (घ) १. menfa (ग) (च) for (कल्पादिगत) 
२. स्मृत्युक्तौ यं भटो for (स्मृत्युक्तं रायंभटो) 
(ग) ३. समायुतं गमनुकल्पाः for (समायुगमनुकल्पाः) 


१. श्रोंकारो for (उँकारो) 

२. रौदयिको (ग) रोदयिक्येस्य for (रदयिकोस्य) 
(ग) ३. दिनचरे for (दिनवारो) 

२. गुरुरौदयिको for (गुरुरदयिको) 

Y. न भवत्यक्को for (न भवत्यर्को) 


१. चतुर्थान्‌ for (चतुर्थात्‌) 

२. दिनपान for (दिनपातु) 
३. तव for (तद) 

Y, लंकोदये for (लंकोदयो) 
५. यतोङ्क स्या for (यतोर्कस्या) 


१३. (घ) १. mfi: (ग) (च) for (आधिकैः) 

२. चतुभिवेषे (ग) (च) for (चतुभिवर्ष) 

३. चतुदेशभिरेक: (ग) (च) for (चतुर्दशाभिरेकः) 
v. मौदयिकाद्धं (ग) for (Rafar) 

५. युगजातै for (zai) 

.& दिनवारोंत्तर णि (दिनवारोत्तर) _ 

(च) v. मोदयिकद्धं £ (योदयिकद्धे) . 


a^ PUPA. 


१४. (घ) 


उदयिकाहिन भृत्तचाद्ध रात्रिको मध्यसोभवेत्‌ पुतः । 

` कतरं स्फुटं न निहिचतसनयोः स्फुटमेकमपि नातः ॥ १४॥ 
षोडशगियिवि योजन परिधि षडम्दव्यासं पुनर्लावदता i 
ग्रात्मज्ञानं स्यापितमनिहचयः स्वमतिकृतकत्वात्‌ ॥ १५ u 


( १४१ ) 


भव्यासस्य ज्ञाना ध्व्यथ देशांतरं दज्ञानात्‌ | 


z 
स्फुटतिथ्यताज्ञान तिथिताशाद्‌ गृहणयोनाशः ॥ १६ ॥ 


. ग्रौदयिकाहिन (ग) औदयिकादिन for (उदयिकाहिन) 
 भत्तचाद्ध for (era) 

. भवत्यूनः (ग) (च) for (भवेत्पत:) 
. कतरत्‌ (ग) कतर for (FAT) 

, निश्चत for (निश्चित) (च) 


. मतिनातः for (मपिनातः) 


. औदयिकाहिन for (उदयिकाहिन) ४. कतरत्‌ for (sax) 


uf er^, 


१. षोडशगियियोजनपरिधि (ग) षोडासगियियोजनपर्रिध for (षोडशगियिवि“ 


योजन पररिधि) 


. षडि भुव्यासं (ग) निभूव्यासं for (षडम्दव्यासं) 
. पुनजिलावदता (ग) पुना लावदता for (पुनर्लावदता) 
. आत्माज्ञानं (ग) (च) for (आत्मज्ञानं) 


. षड्भिभूव्यासं for (षडम्दव्यासं) 


३. पुर्नाकलावदता for (पुतर्लावदता) 


. यहाँ क्रमसंख्या लुप्त है । 


. भुव्यासस्या (ग) (च) for (भुव्यासस्य) 

. ज्ञानाद्वचर्थ (ग) (च) for (ज्ञानाध्व्यथं) 

. तदज्ञानात्‌ (ग) for (दज्ञानात्‌) 

. ज्ञानम्‌ (ग) for (ज्ञान) 

. नाशाइग्रणयोनाश: (ग) for (नाशाद्ग्रहणयो नाशः) 


. नाशाद्‌ग्रणयोर्नाशः for (नाशादुप्रहणयो नाशः) 


WAN 


(ग) 


(ग) 
(च) 


१९. (घ) १. 
३. 


(च) 


३०. (च) 


( १४२ ) 


प्राऐेनेतिकलाभूयंदि तत्ककुतो ब्रजेत्किसध्यानम्‌ । 
ग्रावंतनमर्व्यश्वि त्त पतंति AWA: कस्मात्‌ ॥ १७॥। 
उदयिके यः परिधिविषमोन्योन्य समेन्यभुजस्य गुणः । 0 
तदसद्विषमांतफलं यतोन्ययग्मादि फल तुल्यम्‌ ॥ १८॥ 
विषमोन्योन्ये युग्मे परिषिर्गणकः क्रमो क्रमाद्यानाम्‌ । 
AMIE फलनाशो न भवति यस्मादसत्तदपि ॥ १९॥ 
व्यासाद्वहतो बाहुः परिधिविशेषाहतः फलोनयृतः | 
प्रयमोधिकोनकोय तदसत्पदयोः परिधिपाठातू ॥ २० ॥ 


र 
२ 
३ 
Y 
x 
६ 
४ 


eq A AS o 
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. कलां (ग) (च) for (कला) 

. तत्कत्कुतो (ग) तत्कव कुतो (तत्ककुतो) 

. चेन्न for (चित्त) 

. समुछ,यः (ग) समुछुया: for (समुछुय:) 

, भूयदि for (भूयदि) 

. झावतंनमुर्व्याश्‍चेन्न (च) for (mirga) 

. समुछयः for (समुदयः) २. तत्कूवकुतो for (तत्ककुतो ) 


« ग्रौदयिके (ग) (च) for (उदयिके) 

* द्विषमेन्योन्य (ग) विषमेन्योन्यः for (विषमोन्योन्य) 

. समे भुजस्य गुणाः (ग) समे भुजस्य गुणाः for (स मेन्यभुजस्य गुणः) 
. यग्मादि for (युग्मादि) 


५. यतोन for (adta) 
२. वृविषमे for (विषमो) ३. समे भुजस्य for (समेन्यभुजस्य ) 


१ 


AIJ 


विषमे (ग) (च) for (विषमो) २. न्यो (ग) for (न्योन्ये) 
क़मोत्क्रमज्यानाम्‌ (ग) for (क्रमोक्रमाद्यानाम्‌) 
विषमेन्योन्योयुग्मे for (विषमोन्यान्ये युग्मे) 


. क्रमोत्क्रमाद्यानां for (क्रमोक्रमाद्यानां) 


ष) १ कोयत्तदसत्‌ for (कोयतदसत्‌) _ (म्‌) २. हृतौ for (हतो) 
(च) २. हृतो for (हतो) १. यत्त दसत्पदयोः for (यतदसत्पदयोः) 
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( १४३ ) 


विषमसंमयोयंदि gt परिधि कि qd चद्रयोर्नोक्तौ । 

घटते न कथंचिदियं स्फुटक्रिपोदयिकतन्त्रोक्ता ॥ २१ ॥ 
उत्तरगोले गायां विषुवद्यातो यदुक्तमुनायाम्‌ । 
सममंडलगस्तदसत क्रान्तिज्यायां यतो भवति ॥ २२ ४ 
व्यासाद्ध न भविभक्ता दग्गतिजीवा ATTA लब्धम्‌ । 
लंबननाडयः पंचदशगुरियतया त्रिज्यया भक्ताः ॥ २३॥ 
हक्षेपज्या भक्तितराहता लब्धसवनतिभेवति । 
स्फुटयोजनकर्णभ्यौं भुव्यासाद्ध न च विना स्पष्टे ॥ २४ ॥ 
ग्रायंभटेनास्मि सतिलधुनि किमर्थ महत्कृतं कमं । 
गरिताज्ञानाजाड्यं विजानयता यदि ततः सुतराम्‌ ॥ २५ ॥ 


L0 4M oz Kaw 79 wo AN ,0 20 NH NNN ANAM ८० 29 ८” 


AAA PLS 


PDP PDL Es 


. परिधी (ग) (च) for (परिधि) 

. योनॉक्ती (ग) योनोक्तौ for (योर्नोक्तौ) 

. सूनायाम्‌ (ग) (च) fer (मुनायाम्‌) 

, गोरी for (गोले) 

. ज्यातो for (errat) 

. asa: for (वाड्यः) २, हृग्गति (ग) हगाति for (arfa) 


"D लुप्त है । 


. चतुंगुणा for (agir) 

. भक्ता for (भक्ताः) 

. दृग्गति for (amfa) 

. तराद्धिता for [तराहता) 

. भुत्तव तरा for (afer) 

. भूव्यासे for {भूव्यासाद्धेन) 

. हृता for (हता) 

. आये भटेवास्मिं सति (ग) आयेभटेनास्मि न सति for (आर्यभटेनारिमिमेति} 
. pA: for (कम) 

. ज्जाड्य for (aren) 

. agfa for (लघुनि) 

. ज्ञातानाज्जाड्य for (ज्ञानाजाड्य') 
. विजानता for (विजानयता) 

, कम्म for (कर्म) 


( १४४ ) 


लंबनमृणाधनमुक्त पुर्वापरयोस्तिथो दिनाद्ध स्य । 
युक्तो भावो यदूभवति तहणाधनयोस्थोकधरम्‌ ॥ २६ ॥ 
हरक्षेपज्या बाहु हर्ज्याकर्णानयोः क्तितिशेषात्‌ । 
मलंहग्गतिजीवा संस्थानमयक्तमेतदपि ॥ २७ N 
लंबनघटिका लिप्ता हृशज्ययाकंदुहग्गतिकलानाम । 
यस्मान्न समस्तस्मात्‌ हृशज्यया AAA स्थूलम्‌ ॥ २८ N 
वित्रिभलग्ने हक्षेपमंडलयुतो ज्या मध्या । 

REZA पज्यानायंभटोक्तनया FEAT ॥ २९ ॥ 

१. स्थितौ (ग) for (स्तिथौ) 

२. कतरत्‌ (ग) for (कधरम्‌) 

३. पूर्वापरास्थितौ for (पूर्वापरयोस्तिथौ ) 

१. स्तिथोकतरत्‌ for (स्थिकधरम्‌) 


१. हक्षेपज्या (ग) क्षेपज्या for (हस्क्षेपज्या) 

२. कृतिविशेषात्‌ for (क्तितिशेषान्‌) 

३. हं गत्या for (zar) 

२. कृतिविशेषात्‌ (च) for (क्तितिशेषात्‌) 

१, हक्षेपज्या for (इम्क्षेपज्या) ५. ह गज्या for (हग्ज्या) 
१. दश (ग) ब्रश for (हश) 

२. समा (च) for (सम) 

३. यस्मा समास्तस्मा for (यस्मान्न) 

१ 

४ 


. दशज्ययाकंदु for (दशज्ययाकँदु) 
. द्रेगति for (इमाति) ५. दशज्यया for (दृशज्यया) 


- मंडलं तदप (ग) मंडलं तप तदप for (मंडल युतो) 
. युती (ग) for (युतो) 
` (लुप्त) 


3 

3 | 
४: भटोक्तातया (ग) for (भटोक्तनया) 

३ 

Y 


. “मध्या ' लुप्त २. हृष्येपज्या for (इक्षेपञ्या) 
- भटोक्ता तया for (भटोक्ततया) 
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( १४५ ) 


हक्षेपज्यातो सत्तन्नाशादवनते भवति à 

नाशः ग्रवनतिनाशाभ्रामस्यो नाधिकवार विगहरो ॥ ३० d 
पंचज्यया यतोकगहरां श्रीषेशादिष्शुचन्द्रकृतम्‌ | 
आर्यभटोक्तान्यनयोरक गृह दुषणानि तत: n ३१॥ 

एवं 'विचार्यमारां पंचज्यालस्बनं महास्थुलम्‌ । 
स्थुलावनतिरच तथा हृशज्यया लंबनावनति N ३२॥ 

नाडी चुतुष्टुविधिना सवत्रसमो यतस्त स्युलः । 
मानाथकममहकृत्‌ मार्यभटेन लघुनि सति ॥ ३३ ॥ 
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हली पंक्ति का अ्रतिम शब्द 'नाझः |d 
. नाझाद्ग्रासस्यो 1०७ (नाशाभ्रामस्यो) 
. नाधिकता रवि for (नाधिकवारवि) 
. भवति नाशः for (भवति) 
. दूसरी पक्ति का आरम्भ अवनतिनाशादइुग्रासस्यों ना 
. नाशाद्ग्रासस्यो for (नाशाभ्रामस्यो) 


As KX a 20 €? 


. विष्णु चं कृत for (विष्णुचन्द्रकृतम्‌ ) 

. दूषणानि (ग) for (दुषणानि) 

. Tel for (यतोर्क) १. wexwd for (चन्द्रकृतम्‌ ) 
. wg for (रक) 


e Vv ww eo 


१. ege (ग) माहास्थुलं for (महास्थुलम्‌ ) 
२. २६ लाश्वनतिश्च (ग) for (स्युलावनतिक्च) 
३. वनती (ग) चनती for (वनति) 

१. महास्पूले for (महास्थुलम्‌ ) 

२. स्थुलावनतिइच for (स्थुलावनतिश्च) 

४, दशज्यया for (हशज्यया) 

३. लंबनावनती fcr (लंबतावनति) 


१. चतुष्क (ग) (च) for (sm) 
२. स्थूलः (ग) (च) for (स्युलः) 
३. मानार्थ (ग) (च) for (मानाय) 
४. महत्कृत (ग) (च) for (महृत्‌) 


(घ) 


( १४६ ) 


विक्षेपगुणाक्षज्या लंबकभक्ता गहे मुणधर्त यत्‌ । 
उक्तमुदयास्तसमयोन्ने प्रतिघटिक ततस्तदसत्‌ ॥ २४ ॥ 


त्रिज्या कृत्या भक्ता विक्षेपापक्रमगुणो क्रमज्यंदोः । 


श्रथनांतेमृशाधनं न तदयनादौ ततौ सा तत्‌ ॥ ३५ ॥ 
amu विज्ञानात्‌ कालाविज्ञानमकथितत्वाच्च । 
कालज्ञानाछंकोरज्ञाने कोटिनाशोतः ॥ ३६ ॥ 
शशिशंकोः शच्यपराकोटिभुजवगयुतिमुलस्‌ । 
तियेकर्गो न भवति यतो चन्द्रांतरं कराः ॥ ३७ ॥ 


ROTATOR RAPP LL SF 


१. गुण for (गुणा) 

२. गहे (ग) ग्रहेष्वृरा for (st) 

३. मययो (ग) for (समयो) 

४. य्या for (ज्या) 

X. नंम्रतिघटिक for (न्नंप्रतिघटिक') 

१. गुणाक्ष्यज्या for (गुणाक्षज्या) २. गुहे for (ye) 


१. azy (ग) (च) for (sur) 

२. ततो (ग) for (ततो) 

३. सत्तत्‌ (च) for (सातत्‌) 

४. विक्षेपायनगुणोत्‌ for (विक्षेपापक्रमगुणो ) 
५. तत्तस्यादौ for -(नतदयनादौ) 

E 


. कत्या for (कृत्या) ७. गुणोत्क्रम 101 (गुणोक्रम) 


१. दक्कर्मा (ग) (च) for (दक्कण) 
२. विज्ञातात्‌ for (विज्ञानात्‌) 


३७. (घ) t. प्राच्य (ग) (च) for (शच्य) 


२. कोटिकोठि (ग) कोटिः कोटि for (कोटि) 

३. यतोर्केचंदरांतरं (ग) for (यतोचंद्रांतर ) 
au for (वर्ग) 

३, येतो for (यतो) 
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( १४७ ) 


कोटिश्रवरज्ञानात्‌ शशिना श्वृद्भोन्‍्नतिविसंवदति । 
उदयास्तमयो दिनकृतः प्रतिघटिक माती च वाज्ञानात्‌ ॥ 35 
भ्रकडतरघटिका व्यस्तज्या चन्द्रमानगुरिता यत्‌ । 

व्यास विभक्ता शुद्धं यतो न दरक सममसत्तस्मात्‌ ॥ ३६ |i 
प्राक्‌ गुदितोभ्यधिक पश्चादुदिनकोयरेव्यस्त । 

कालो यः छायार्थ तदसत्स्फुटभुक्तिमान्‌ प्राक्‌ ॥ ४० ॥ 
उदितामुदितास्तमितावशेषकालात्त वेत्ति यः स कथम्‌ । 
श्रायसटज्ञः शशिनः छाया श्वृङ्घोन्तति बति ॥ ४१ ॥ 


AN A PLL A LL un 


. ज्ञाना छशिन for (ज्ञानाव्‌ शशिना) (ग) aR: for (शशिना) 
. प्रतिघटिकमत्तीव वा ज्ञानात्‌ (ग) प्रतिघटिकमतीव चाज्ञानात्‌ for (प्रति- 


घटिक माती च वा ज्ञानात्‌ ) 


. श्रवणा for (श्रवण) 

. विसंवदतिः for (विसंवदति) 

. दिनकृतः for (दिनकृतः) 

. ज्ञाना छशिना for (ज्ञानात्‌ शशिना) 

. प्रतिघटिकमती च for (प्रतिघटिकं माती च) 

. अक्केद्वेतर (ग) (च) for (अ्रकेद्रतर) 

. हक्सम (ग) (च) for (द्रकूसम) 

. गुरिना for (गुणिता) 

` शुक्ल (च) for (शुद्ध ) 

. प्राक्य गुदितोऽम्यविकः (ग) प्राक्‌ प्रागुदितोम्यधिकः for (sta गृदितोभ्य- 


धिकः) 


. दुदितो न कोपरे व्यस्तः (ग) (च) for (दुदिनकोयरे व्यस्तः) 

. कालो छायार्थं (ग) कालौ य स्थायर्थ for (कालो यः छायार्थ) 
. भुक्तिमानात्‌ प्राक्‌ (ग) भुक्तिगमना प्राक्‌ for (शुक्तिमान्‌ प्राक्‌ ) 
. प्राक्यगुदितोऽम्यधिकः for (प्राक्‌ गुदितोभ्यधिकः) 

. नुदिता (म for (मुदिता) 

, कालान for (कालान्न) 

. afa (ग) झशिनस्छाया for (शशिनः छाया) 

. शयु गोन्नती (ग) (च) for (agafa) 

. वेत्ति (ग) (च) for (वेति) 

. शशिन for (शशिनः) 


( १४० ) 


स्वयमेव नामय कृतमार्यभटेन स्फुट स्वगरिगतस्य । 
सिद्धांतदस्फुटत्वं गहसार्दारना विसंवदति n ४२॥ 
जानात्येकमपि यतो नार्यभटोगणितकालगोलानाम्‌ । 

न मया प्रोक्तानि तत पृथक्‌ पृथक्‌ दुषणात्येषाम्‌ ॥ ४३ N 
ग्रायंभटदुषणानां संख्या वक्तुं न शक्यते यस्मात्‌ । 

तस्मा दयमुद्‌ इयो बुद्धिमताच्यानि योज्यानि ॥ ४४॥ 
कालांतरेणा दोषा येन्यः प्रोक्ता न ते मयाभिहिताः । 

कि ते दृष्येष्वथ दृषकेषु कोशोऽत्र पेयः स्थात्‌ ॥ ४५॥ 
श्रीषणविष्णाचन्द्रप्रय सनार्यभटलाटसिहानाम्‌ । 
ग्रहणादिविसंवादात्‌ प्रतिदिवसं सिद्धमकृत्वम्‌ ॥ ४६ ॥ 


Pa 


४२. (8) 


१, यत्कृत (ग) (च) for (यकृत) 
२. fae (ग) (च) for (सिद्धांत) 
३. ग्रहणादीनां (च) for (ग्रहणार्दानां) 
४. विसंवादात्‌ (च) for (विसंवदति) 
(घ) १. जातात्येकमपि (च) for (जानात्येकमपि) 
२. प्रोक्तानि (ग) for (प्रोक्तोनि) 
३. पृथग्दूषणान्येषाम्‌ (ग) पृथग्दूषणान्येषाम्‌ for (पृथक्‌दुषणात्येषाम्‌) 
(ग) ४. तार्यं for (नार्य) 
५. काकाल for (काल) 
(च) ३. पृथग्दूषणान्येषां for (पृथक्‌ दुषणात्येषाम्‌) 
४४. (घ) १. दूषणानां (ग) पूषणानां for (दुषणानां) 
२. मुद्दे शो (ग) (च) for (ge xat) 
१. दूषणामां for (दुषणानां) 
१ 
* 


दृष्येद्यय (ग) दृष्येप्यथ for (दृष्येष्वथ ) 
स्यात्‌ (च) for (स्थात्‌) 
(ग) 3. कालातांतरेण for (कालांतरेण) 
. दूबकेषु for (दूषकेषु) 
(च) १. दृष्येष्वय for (दृष्येष्वथ) 
"४६. (ग) १. सिद्धमकृत्वम्‌ for (सिद्धमकृत्वम्‌ ) 
(च). १. naa for (agag) 


(च) 


४५. (a) 


« 


( १४६ ) 


युत्तधार्यभटोक्तानि प्रत्येकं दुषणानि योज्यानि । 

श्रौषरा प्रभृतीनां कानिचिदन्यानि वक्ष्यामि ॥ ४७ ॥ 
लाटात्सुयंशरशाकौ मध्याविदुच्च चंद्रपातौ च। 
कुजबुधशीध्रबृहस्पतिसितशीघरशनश्चरान्मध्या ॥ ४८ ॥ 
युगयातवर्षभगरान्‌ वाशिष्टान्‌ विजयनंदिक्रतपादान्‌ i 
संदोच्चपरिधिपातस्पष्टीकरणायमार्यभटात्‌ ॥ ४९ ॥ 

श्रीषेण प्रहित्वा चख्ररत्तोच्चयरोमकः कृतः । 

कथा एतान्येव गृहीत्वा वसिष्टी विष्शुचन्द्र शा ॥ ५० d 
भ्रनयोनं कदाचिदपि ग्रहणादिषु भवति हष्ठिगरितेक्यम्‌ । 

यद्‌ भवति तद्य गुणाक्षरमतो स्फुटास्यां किमेताभ्यास्‌ ॥ ५१ ॥ 


४७. (घ) १. दूषणानि (म) (च) for (gafa) 
२. कानिचदन्याति for (कानिचिदन्यानि) 

४८. (घ) १. faga (ग) (च) for (farza) 

२. मध्यात्‌ (ग) for (मध्या) 

३. लाटा for (लाटात्‌) 


१. यान for (यात) २. कृत (ग) कृतम्‌ for (क्रतं) 

३. मंदोच्चपरिपात (ग) मंदोच्चपरिधिपातः for (मंदोच्चपरिधिपात) 
(ग) ४. वारिष्टाद्विजयनंदि for (वाशिष्टाच्‌ विजयनंदि) ` 

५, पादम्‌ for (पादान्‌) 

१. grata for (युगात) 


१. श्रीषोणन गृहीत्वा (ग) श्रीषेणगृहीत्वा for (श्रीषेण ग्रहित्वा) 
२. कंथा (पहली पक्ति के अन्त में) for (कथा) 
३. वासिष्टो (ग) (च) for (वसिष्टो) 
(ग) ४. 'चन्द्र' यहां अंकित नहीं ५. ग्रहीत्वा for (गृहीत्वा) 
१ 
५ 
१ 
१ 


(च) १. श्रीषरोन गृहीत्वा णि (श्रोषेण ग्रहित्वा) 
wa: for (कृतः) 
५१, (s) १. तद्घुणाक्षर (ग) तत्‌ चुगणाक्षर for (तद्यगुणाक्षर) 
(च) १. तदुगणाक्षर for (quam) 


( १५० ) 


नाचोच्चवृत्तमध्यस्य गोलबाहचन नामकृतसुच्चम । 

तस्थो न भवत्युच्चो यतस्ततो Afa नोच्चमपि n ५२॥ 

गम्या विक्षेपकला मंदान्यत्वात्फलाविकाः स्पष्टाः । 

यस्मान्माहायुगादो न राहुमंदाः स्फुटात्तस्मात्‌ ॥ ५३ ॥ 

परमालाब्दमिथुनांते a रात्रि नाड्योकगतिवशाहतव | 

नायनयुगमयनवशात्‌ स्थिरमयी तद्वितयमपि तस्मात्‌ ॥ ५४ ॥ 
तथ्य गवधो सहायुगमुक्त औषर्णावप्णुचद्धाद्य : । 

तरस्थुलं हृगूलिप्ता माहायुगादों ग्रहेषु यतः ॥ ५५ ॥ 

कदिनादो स्मृतियुक्त ग्र हुभोत्पतिदिनक्षये प्रलयः | 

तान्यपि बहुनि यस्मान्महायुगेश्तो प्रसिद्धमिदस्‌ ॥ vs it 


LLP PPDLPAL LAL सीसी सीसी रु र र र VV VV VY VV VV VY VY YY FA 


AR. 


+ 


(घ) १. नीचोच्च (ग) नीचोच्चावृत्त 01 (नाचोच्चवृत्त) 
२. तास्था for (तस्थो) 
(च) १. नीचोच्च for (नाचोच्च) 


` (घ) १. फलाधिका (च) for (फलाधिकाः) 
२. महा (ग) (च) जि (माहा) 
३. स्फुटाः त्तस्मातु (ग) स्फुटास्तस्मातु for (स्फुटात्तस्मात्‌) 
(च) ३. स्फुटाः wenta for (स्फुटात्तस्मात) 
(च) १. परमाल्पा (ग) परिमालपा for (परमालाब्द) 
२. स्थिरमय (ग) for (स्थिरमयी) 
(ग) ३. न द्वितयमवि for (तद्वितयमपि) 
(च) १. परमाल्पाब्द for (परमालाब्द) २. स्थिरमपि for (स्थिरमयी) 
(घ) १. स्थूलं (ग) for (स्थुल) २. महा for (माहा) 
(ग) ३. मयाहायुग for (महायुग) 
(च) ३. तत्स्थुलं for (qayga) २. महायुगादौ for (माहायुगादौ } 
(घ) t. स्मृतिषुक्त (ग) स्मृतिपूक्त for (स्मृतियुक्त ) 
२- बहूनि (ग) for (बहुनि ) 


(ग) ३. पत्तिदिनेक्षये for (पतिदिनक्षये) ४. यगेतो for (युगेष्तो) 
(च) t. स्मृतिषुक्त for (स्मृतियुक्त') 
३. अ्रहमोत्पत्तिदिनक्षये for (ग्रहभोत्पतिदिनक्षये) 


[ १५१ ) 


प्रतिदिवस विसंवादात्‌ गृहतिथिकरणक्ष दिवसमानानाम 4 
ग्रहरग्रहयोगादिषु पादं पादेन कः स्पुशति ॥ ५७ ॥ 
आंगचितिविजयनंदिप्रद्य म्तादीनि पादकरणानि i 
यस्मात्तस्मात्तेषां दृषणान्यत्र लिखितानि n xe n 
इत्ति बहुधा विवदंति गर्हाथनः सद्गृहा इव प्रसभम्‌ d 
ब्राह्म स्फुठसिद्धान्ते tals भूयोगमज्ञात्वा ॥ ५६ d 
aaa श॑ प्रतिदिनमेवं विज्ञाय घिमता uei 
कार्यस्तस्मे हग्गारातक्ये सदा भवति ॥ ६० ॥ 
चन्द्ररविगृहरांद्र छायादिषु सर्वदा यतो ब्राह्म । 
हग्गरितेक्यंभवति स्फुटसिद्ान्तस्ततो ब्राह्मः ॥ ६१॥ 
योयज्जनात्तेषां स वेत्ति तदषणानि कथितानि । 
MARTTI क्तानां तन्त्राखां दषणाध्याये ॥ ६२॥ 


CRN PP 
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५७, (घ) १. विसंवादादुग्रह for (विसंवादातुग्रह) (च) विसंवादा दुग्रह for (विसंवादावुग्रह) 


५८. (घ) १. अंकचिति (ग) ग्रेकयिति for (अंगचिति) 
(ग) २. “न यहां. भ्रतिरिक्त है । 
(च) १. अ्रंकचिति for (अंगचिति) २. +न+ 


१. ग्रहाचिनः (ग) ग्रहाथिनः for (ग्रह थिनः ) 
(ग) 3. सग्रहा for (संदुग्रहा) ३. मत्कृत्वा for (मज्ञात्वा) . 


१. विज्ञाया (च) for (विज्ञाय) २. धीमता (ग) (च) for {घिमता) 

३. यत्ना (ग) यत्तः for (यत्नः) v. तस्मि (ग) तस्मिन्यस्मिन्‌ for (तस्मै) 
५. इग्गणितै कि for (हग्गरितंक्यः) 

४. कार्येस्तास्म for (कार्य स्तस्मै) 


१, यं जाचात्तेषां (ग) यं जानात्येषां for (यज्जनात्ते षां ) 
२. दूषणानि (ग) for (दुषणानि) 

३. दूषणाध्याये ग) (च) for (दुषणाध्याये) 

१. यो यजनात्तेषां for (यो यज्जनातेषां) 

२. तदूषणानि for (तदुषणानि) 


( १५२) 


¥ २ " y 
इत्ति कथिततन्त्राणाकान्पठतिरपि ANU: करोत्यज्ञानात्‌ । 
३ e + 
तन्त्र परीक्षायणा त्रिषष्टिरेकादशोध्यायः ।। ६३ ॥ 
६ 
इति श्री ब्रह्मगुप्तसिद्धान्ते एकादशोऽध्यायः । 


u^ Fun w^ 


६३. (घ) १, २. तन्त्रगणकान्यदितै (ग) तन्त्रगणकान्‌ पठितैरपि for (तन्त्राणाका- 
न्पठतिरपि) 


३. परीक्षार्याणाम्‌ (ग) for (परीक्षायंणां) 
(ग) v. इति for (इत्ति) ५. करोत्यज्ञानु 07 (करोत्यज्ञानात्‌) 
समाप्तिसूचक चिह्न छः छः छः 
(च) १. तन्त्रगणकान्यदितैरपि for (तन्त्राणाकान्यठतिरपि) 
५, करोत्यज्ञानु for (करोत्यज्ञानात्‌) 
२. परिक्षार्याणां for (परीक्षाणां) ६. 'इति' से 'अध्याय:' तक सब लुप्त d 


PLL अ. 


( १५३ ) 


प्रथ गणिताध्यायः 
द्वादशः 


परिकमं विशति यः संक (द) लिताद्यं पृथक विजानाति i 

npt च व्यवहारान्‌ छायातान्‌ भवति गराकः सः ॥ १ ॥ 
विपरीत छेदगुणाः राइयोः छेदांशकाः समछेदाः d 

संकलितेशा योज्या व्यवकलितेंशांतरं कार्यम्‌ ॥ २ ॥ 

रूपारिण छेदगरणान्यशयुतानि द्वयोबेहुना वा । 

प्रत्यत्पन्नो भवति छेदवधेतोधृतांशवधः ॥ ३ ॥ 

प्रत्युत्पन्तः परिवर्त्य भागहारछेदांशो छेदसंगुराछेदः । 
श्रंशांशगुरो भाज्यस्य भागहार सर्वारातयोः ARETE: N ४ ॥ 
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Ped 
44 
n! 


C) 


हि 
4 
t—— Se” ue el 
A vo UW wo A vo ah JE Kw vo 


E) 


wu Sg uh 


. विशति (ग) for (विशति) २. संकलिताद्यां (ग) (च) for (संकलिताद्यं) 
. पृथग्विजानाति (ग) (च) for (पृथक्‌ विजानाति) 

. व्यवहां (ग) व्यवहारांस्‌ for (व्यवहारान्‌) 

. छायांतान्‌ (ग) (च) for (छायातान्‌) 

. परिकम्मे for (परिकर्म) 


. संकलितेऽशा (ग) (च) संकलितेंशा for (संकलितेशा) 
. गुणा for (गुणाः) ३. राइ्योशछेदांशकाः for (राश्योः छेदांशकाः) 


. बहूनां (ग) for (बहुनां) 

. देघेनोद्धतांशवधः (ग) बघेनोद्धृतोंशवघः for (वघेनोधृतांचवध:) 
. बेहूनां झि (बंहुनां) ३. प्रत्युत्पत्पन्नो for (प्रत्युत्पन्नो ) 

. वधेनोद्धतांशवध: for (वघेनोधृतांशवघ:) 


. शंगुण for (संगुण) २. wae (च) for (भाज्यस्य) 
. सवणिवयो: (ग) सवरि,तयोः for (सवशितयोः) 


fao यहाँ श्‍लोक समाप्त । 


- भागहारः (च) for (मागहारः) 
. प्रिवृत्य (इसी पद से इलोकारंभ होता है) 


भाहारः for (भागहार:) | 
वि०-इस इलोक में “प्रत्युत्पन्न: ““'' और “भागहारः' पद अंकित नहीं है । 


. छेदंशौ for (छेदांशौ) 


( १५४ ) 


सर्वागातांगवगछेदकृति विभाजितो भवति वर्ग: । 
सर्वारातांशमूलं छेदपदेनो gd मलम्‌ ॥ ५ ॥ 

घगमूलो ्थाप्योत्पदयनोन्यकृतिरित्रगुशोत्तरसंगुशा च यत्प्रथमा । 
नोत्तरकृति रंत्यगणां त्रिगणा चोत्तर घनइच घनः ॥ ६ ॥ घनः समाप्तः ` 
छेदोघना द्वितीयात्‌ घनमूलकृतिस्त्रिसंगुणा सङ्गतिः। | 

शोध्या त्रिपूर्वगुरिता प्रथमात्‌ घनतो घनो मूलं ॥ ७॥ घनमूलं समाप्तः 


घनम्‌ल समाप्त 


INAS 


ana un o 


. पदेनोद्धृतं (ग) (च) for (पदेनो घृते) 
. aa: for (वर्गः) 


. वर्मा ('वग्न मूलो’ यह शब्द पांचवें श्लोक का अंतिम पद है) 

. स्थाप्योत्यघनो (ग) स्थाप्योत्यघनोत्यक्कति for (स्थाप्योत्पद्चनो) 

. न्यत्कृति for (न्यकृति) ४. तत्‌ (ग) तत्प्रथमान्‌ for (aaar) 
. उत्तरकृति (ग) उत्तरकृतिरंत्यगुणा for (उत्तरकृति) 

. त्रिणा (ग) त्रिगुणाच्चोत्तर ०7 (त्रिगुणा) 

. समाप्त: for (घनः समाप्तः) 

. यह पद यहाँ लुप्त है । ८. संगुणो for (संगुणा) 

. स्थाप्योंत्यघनोन्यक्ृति for (स्थाप्योंत्पद्यनोन्यकृति) 


' उत्तरकृति for (नोत्तर्कात) ९. रत्यगुणा for (रंत्यगुणा) 
. समाप्त: for (घनः समाप्तः) 


. ढितीयाद्धनमूल (ग) दृद्वितीयाद्धनमूल for (द्वितीयात्‌ घनमूल) 
. संगुणाप्तकृतिः (ग) for (संगुणासकृति:) 

. समाप्तम्‌ for (समाप्तः) | 

. छेदाघना for (छेदोधना) . 

. प्रथमाद्धनोमूलं for. (प्रथमात्‌ धनतो घनमूलं) 


वि०-'घनमूलं ` "` `` "समाप्तः ' शब्द अंकित नहीं है 1. 


. द्वितियाद्धनमूलक्रति for (द्वितीयात्‌ घनमुलकृति) | 
2. 

3. 
3 


संगुणाप्तकृति: for (संगुणा सकृतिः) 
प्रथमाद्धनतो for (प्रथमात्‌ घनतो) 
घनमूलं समाप्तं for (घनमूलं .समाप्त:) 


६. “घन. से 'समाष्तः' तक लुप्त 


( १५४ ) 


सहशछेदांशयतिछेदविभक्ताफलं प्रथमजातो । 

ग्रंश रेशागुरियता छेदै छेदा द्वितीयाभ्याम्‌ uen प्रथमद्वितीयजाति समाप्तः 
zaim छेदगुरास्तृतीयजातो gu: पृथक्‌ परयोः । 

छेदे छेदा गणिताः स्वांशयतोनेरूपरिमांशाः । ६ d 


तृतीय चतुर्थीजाति स० | 


त्रराशिके प्रमाराफलमिछाय तयोः सहृशराशिः । 

इच्छाफलेन गुरिएता प्रमाराभक्ताफलंभवति ॥ १० ॥ त्रराशिक Ao 
व्यस्तनैराशिकलामिच्छाभक्तः प्रसाशफलघातः । व्यस्तत्रैराशिकं स० 
त्रराशिकादिषु फलं विषमेष्वेकादश्ञांतेष ॥ ११ ॥ 


कि EEA 


८. (घ) 


ANEL E of” 


१. रंशा (ग) for (रेशा) 


(ग) २. 


सद्रिश for (aza) ३. युतिश्‍छेद for (यृतिछेद) 


४. छेदैशछेदा for (छेदेछेदा ) 


शर, 
(च) १. 


९. (घ) 


camp aad: शब्द अंकित नहीं है । 
अंशैरशा for (अंशरेशा) 


१. रुपरिमांशाः (च) for (रूपरिमांशाः) २. समाप्तेः for (सऽ) 


(ग) ३. 


ऊर्ष्चाशारछेद for (उद्धांशाछेद) ४. छेदेर्छेदा for (छेदेछेदा 


५. quur for (युतो) 


(च) 2. 


१०. (घ) 


(ग) ` 
(च) 


११. (घ) 


(=) 


fao “gia a जाति स०” तक अंकित नहीं है । 
जाती समाप्ते for (जाति we) ` | 


१. राशी (ग) (च) for (राशिः) २. प्रमाणक्ता for (प्रमाणभक्ता) 
. समाप्तम्‌ for (स०) | 


“त्रेराशिकं समाप्तं” शब्द अंकित नहीं है । 
समाप्तं for (Ao) 


१. फलमिच्छा (ग) for (फलामिच्छाभक्तः) © 
2. 
(य) 3. 
२, gaidy for (amag) 


दश्यंतेषु 07 (दशातेषु) ३. समाप्तम्‌ for (स०) 
व्यस्त' से 'स०' तक यहां अंकित नहीं है । 


( १५६ ) 


फलं संक्रमणमुभयतो बडुराशिवघे तुलवधह्नतो ज्ञेयः । 

सकलेष्वेवं भिन्नेबु भयतदेदसंक्रमणं ॥ १२ ॥ 
पंचसप्तनवैकादशराशि समातानि | 

राग मुल्यव्यत्यासो भांडप्रतिभांडिकेत्यदुक्त: । 

समपरिकर्मान्यष्ठानां व्यवहाराणामभिहितानि ॥ १३॥ 

कालगुरितं प्रमाणां फलभक्त व्येकगुराहतं कालः । ` 

स्वफलयुतरूपभक्त मूलफलेक्यं भवति मूलम्‌ ॥ १४॥ 

कालप्रमाराघातः परकालह्नतो दविधाद्यमिश्रवधात्‌ | 

्न्याद्धकृतियृतात्पदमन्यारद्धोन प्रमाणफलम्‌ ॥ १५ ॥ 


AA 


१२. (घ) १. फल for (फलं) २. मुयतो for (prat) 
३. वघे$ल्पवध (ग) वर्धाऽल्पवधहृतो (mut) for (वधेतुलवधहतो) 
४. wer (ग) भिन्नेषुभयतश्छेद for (भिन्नेषुभयतछेद) 
५, राशिकानि for (राशि) (च) 
(ग) ५. 'पंच से 'समाप्तानि' तक पद यहां अंकित नहीं है । 
(च) t. फल संक्रमण for (फलं संक्रमण) 


३. तुल्यवधद्दतो for (तुलवधह्वतो) 


१३. (घ) १. भ्यंडप्रतिभ्यंडिके for (भांडप्रतिभांडिके) 
२. इत्युदुक्त {श्र} न्यदुक्तसमम्‌ for (त्यदुक्तः) 
३. wA fs) for (सम) 
४. आरिकिर्माष्यष्टानां (ग) परिकर्माष्यष्टना for (परिकर्मान्यष्टानां) 


(ग) ४. afenga for (परिकर्मान्यष्टानां) 
१४.५) १. हृतं (a) for (हतं) 
x. (ग) t. — for (मन्याद्वोन) 
(च) २. क्ति for fafa) २. पदमन्याः zh for (पदमन्याद्धोंन) 


PO 


( १५७ ) 


प्रश्नेपयोगहृतया लब्धा प्रहनेपका गुणा लाभाः । 
ऊनाधिकोत्तराद्ध स्त AAA स्वफलसनं यतम्‌ ॥ १६॥ 

मिश्रक व्यवहार समाप्त 
पदमेकहोनमुत्तरगुरितं संय्‌क्तमादिनांत्यघनम्‌ i 
आदि यृतान्त्यधनाद्धेमध्यधनं पदगरां गणितम्‌ ॥ १७॥ 
उत्तरहीनाद्विगुणादिशेदवर्ग धनोत्तरष्ट्र घे । 
प्रश्निप्य पदं IAA द्विगुरगोत्तर हुतं गछः ॥ १८॥ 
एकोत्तरमेकाद्यं यदीष्ठगच्छ्स्य भवति संकलितम्‌ | 
तद्‌ वियृत्‌ गच्छ गुणितं तृ gd संकलितम्‌ ॥ १९ ॥ 


aur 


१६. (घ) १. प्रक्षेपयोगह्ृतया (ग) (च) for (प्रश्नेपयोगहृतया) 
२. लब्ध्वा for (लब्धा) ३. प्रक्षेपका (ग) प्रक्षेपक for (प्रश्‍नेपका) 
४. तरास्तद्युतो (ग) (च) for (त्तराद्ध॑स्तद्युतो) 
५. सूनयुतम्‌ (ग) (च) for (मूनंयुतम्‌ ) 
“मिश्रक' से 'समाप्तः तक अंकित नहीं है । 
प्रक्षेपका for (प्रशनेपका) 
. व्यवहार: for (व्यवहार) 


) 
) 


an टे 


१७. (ग) १. पदगुरां for (पदगरां) २. गणितम्‌ for (गुणितम्‌) 


१८. (घ) १. उत्तरहीन (ग) for (उत्तरहीना) : 
२. qaaa (ग) (च) शेषवग्न for (शेशवर्ग) 
३. प्रक्षिप्य (ग) (च) for (प्रश्निष्य) 

४. gd (ग) यह पद अंकित नहीं है for (gd) 
५. हिंगुणोत्तरं for (दिगुरणोत्तर) 

Y. gd-for (gd) 


१९. (घ) १. यदिष्ट (ग) (च) for (watz) २. waea (ग) (च) for (meea) 
३. हृतं (ग) fred for (gd) 
(ग) v. एकोत्तमेकाद्य for (एकोत्तरमेकांद्यं } ` 
५, गछ for (गच्छ) ६. संकलितं सकलितम्‌ for (संकलितम्‌) 
(च) ५, वियुतगछ for (वियुत्‌गच्छ) ३. fred for (तूहूतं). 


( १२० ) 


द्विगुणपदसेकग्‌शितं aagi भवति वर्गसंकलितभ्‌ । 
द्यनसंकलितं तक्रतिरेषां समगोलकश्चितयः ॥ २० ॥ 


श्र ्टीव्यवहार समाप्तः p 


स्थूलफलं त्रिचतुर्भूजबाहुप्रतिबाहयोगदलघातः | 
भुजयोगाद्वचतुष्टवभूजो न घतात्पदं FEAT ॥ २१॥ 
भुजकृत्यंतरभ्‌ ह तहीनयुताभूद्विमाजिता ani । 
स्वाबाधावर्गानाःदू जवर्गान्फलमवलंब ॥ २२ ॥ 
ग्रविषमचतुस्रभु जगतिभुजवधयोयुते पदं ET: 
करांकृतिभ्‌ मुखयुतिदल व(प)रगो नापदं लंब ॥ 33 ॥ 


(3) १ 


q 


3. 
(य) v. 


PLL PEMD LAL MLL LLL A dh 


. तत्रिहृतं (ग) तत्‌ त्रिहृतं for (aed) 

. "घन (ग) घनसंकलित for (द्यूनसंकलितं) 

. तत्कृति (ग) for (तक्ति) ४. श्रेढी व्यवहारः for (श्रेट्टी व्यवहार) 
, संलितम्‌ for (संकलितम्‌). ` | 

. वि० 'श्रेट्टी' से 'समाप्त: तक यहाँ अंकित नहीं हे । 

. TEA for (aaga) २. घनसंकलितं for (द्यूनसंकलितं) 

. तत्क्रति for (amfa) v. श्रेढी for (IF) 


- Semi (ग) for (gemi) 
« qu for (सुक्ष्मम्‌) ` 


` भूहूत (ग) भूहतुहीन for (yga) 

. मूलमवलंबः (ग) मूलमवलंब for (फलमवलंब) 

. भुदिभाजिता बाघे for (भूद्विभांजितांबांधे ) 

FET for (भू हृत) २. मूलमवलंबः for (फलमवलंब) 


भुजगतिभुजगंति (ग) भुजप्रतिमुजवधयो for (भुजगतिभुजवधयो ) 
भुजवघयोय्‌ंतेः (ग) यृतेः for (भुजवघयोय्‌ते ) 

नंब: (ग) (च) for (लंब) 

We for (aga) ` ` 


i | (च) .२. 385: for (युते) 


( १५६ ) 


करांकृतेः कोटिकृतं विशोध्य मूलं भुजो भुजस्य कात । 
प्रोह्य यंदं कोटिबाहु क्ृतियुतिपदं कराः ॥ २४ ॥ 
करायुतादुर्दाधरखण्डे कर्शावलंबयोगे | 

वास्वाबाधे स्वयुतिहुते द्विधा प्रथक्कणालंबगरो ॥ २५॥ 
अ्रविषमपाइवेभुजगुणकर्णो हिगुणोवलबकविभक्तः | 
हृदयं विषमस्यभुजः प्रतिकृतिभुजकृतियोगमुलाई ॥ २६॥ 
त्रिभुजस्य बघोभुजयोद्वरिगणितलंबोद्धतो हृदयरजः 
नचतुभुंजहदय हिगुरां वहिवृत विष्कंभः n २७ n 


४. roe PEPLLELD PDIP LD DD MLD DOL 
vv, (घ) १. क्विति (ग) कृति for (कृतं) | 
२. Wrer पदं कोटिः (ग) for (प्रोह्मयंदं कोटि) ` 
(ग) ३. विशोध्यं for (विशोध्य) 
(च) १. क्रति for (कृतं) 
२५. (घ) १. वा (इस पक्ति का अंतिम शब्द "ur है) (ग) 
२. (दूसरी पंक्ति 'स्वा--' से आरम्भ होती है) (ग) 
३. हिते (ग) हृते द्विधा पृथक्‌ for (gafen प्रथक्‌) 
गि) ४. geat for (zai) 
(च) ४. दुर्द्धाधर for (SziWx) ३, gu for (हते) 
२६. (घ) १. गुणाः (ग) (च) for (गुण) 


1 

२. (यहां 'कृति' शब्द मूल पाठ में नहीं है) (ग) 
(ग) ३. द्विगुणावलंबक for (द्विगुणोवलंबक) 

Y. विषमभुजः for (विषमस्यभुज:) 

२. कति लुप्त ` 


१. हृदयं (ग) (च) for (हृदय) 
२. fid (ग) वृ त्त for (वृत) 

Rs Premi: for (विष्कूंभः) 
X. त्रुजयो for (भुजयो) X. लंबोहतो for (लंबोद्धंतो) 
६. fa for (नृ) ७. द्विगुणितं for (द्विगुरा) 

(च) २. qd for (वृत्त) 


:( १६० ) 


कर्णास्त्रितभुजघ; तेकामुभयथान्योन्यभाजित Wa । 
योगेन भुजप्रतिभुजवधयोः करापिदे विषमे ॥ २८ ॥ 
विषमचतुरस्त्रमध्ये विषमत्रिभुजद्वयं प्रकल्प पृथक्‌ । 
कराहयेन पु॒वेवदाबाधे लंबको च पृथक्‌ ॥ २६॥ 
विषमभजांतस्त्रिभुजे प्रकल्प्य कर भुजो तदादचे । 
gangi धरखण्डे waat करोयोरधरे ॥ ३० ॥ 
त्रिभुजभुजोभुभमिस्तलल्लंबो उद्ध मवलंब खण्डम्‌ । 
लंबकयोगाद्ध मधरोनम्‌ ॥ ३१ ॥ 


PPL ES 


१. कर्णासृत (ग) कर्णाश्रित for (कर्णास्त्रित) 
२. घातँक्य (ग) घातँः क्य for (घातँका): 

३. ज' ग्रंकित नहीं है ४. कर्णी for (कर्णो) 

१ 


(च) t. sutga for (कर्णास्त्रि) २. घातँक्यमुभयथा for (घातैकामुभयथा) 
२९. (घ) १. चत्रस्त्रमध्ये (च) for (चत्रस्त्रमध्ये) 

(ग) २. विखम for (विषम) 
3e. (घ) १. वाघे (ग) तदा माबाधे for (तदावघे) 


१ 
२. ये for (जे) | 
३. कर्णो भुरौ । (यहां पहली पंक्ति समाप्त --दूसरी पंक्ति 'तदा' से आरम्भ) 
Y. चरषंडे for (धरखण्डे) | 
२. fagy for (ferr) 
३. कर्णाभुजौ for (कर्णौभुजो) ४. पृथगूर्घाघरखण्डै for (पृथगूर्ढाघरखण्डे) 
३१. (घ) वि०--यहां इस श्लोक का उत्तरार्धं लिखना लिपि कार भूल गया प्रतीत 
होता है, '३१' का संख्याक्रम भी नहीं मिलता । 
१. भूमि for (भुमि) २. लंबयोरधरे (ग) लंबकाधरं for (उद्धमवलंव) 
(ग) १. भूमि for (भुमि) ३. दूसरी पंक्ति - ऊर््व॑मवलंबखंडं ल॑बकयोगाद्धेमधरोनम्‌ 
(च) १. भूमिस्‌ for (भुमिस्‌) | 
` वि०-यह इलोक यहां ३१ व ३२ मिला जुला इस प्रकार है-- 
त्रिभुलभुजौ भूर्भूमिस्तल्लंबोऊद्धं मवलम्बखंडं :संबकयोगाद्धेमघरोनं ॥ ३१ N 
| वि० रेखांकित पदःसे आगे का समस्तभाग ऊपर 'अन्यहस्त से लिखा हुआ है । 
(डि) ४. त्रिमुजे for (त्रिभुज): १; gafa. for (भूर्भूमि) ` 
(0. ९. लम्बकाघर for (उद्धंमवलंब) ३. + ऊध्वं मवलम्बखण्डम्‌ -- 


- (3) 


( १६१ 


करावलकयुतौ SS कर्णावलंबयोरधरे | 

अनुपातेन Fea उद्ध TAT पाटायाम्‌ ॥ ३२॥ 
कृतियुरसहृशराहयोर्बाहधातो द्रिसगुणो लंब: । 
क्रत्यन्तरमसद्रशयोद्विगुणं द्विसमत्रिभुजम्दमिः ॥ ३३ ॥ 
इश्ठद्येन भक्तो हिधेष्ठत्रगफलेष्ठयोगाद्ध | 
विषमत्रिभूजस्य भुजा विष्टोनफलाद्ध योगा भूः ॥ ३४॥ 
इष्टस्य भुजस्य क्रतिभंक्तो नेष्टेन que कोटिः | 
ग्रायनचतुरस्त्रस्य क्षेत्रस्येष्टाधिका HAT: ॥ ३५ ॥ 


2; 


AAAS LL AA LAS AH 


(वि०--पहली पंक्ति लिपिकार लिखना भूल गया प्रतीत होता है) 
gaia (ग) तव्यांस for (qaia) 


. कर्णावलंबकयूतौ (च) for (कणंवलकयूतौ) 

. ग्रमुपातेन for (अनुपातेन) ४, तदूने (ङ) for (aE) 

. m वेस्‌ for (s) ६. पारायाम्‌ 107 (पाटायाम्‌) 

. यहां क्रमसंख्या ३१ ही अंकित हे । 

. कणाविलंबकयुतौ for (कर्णावलकयृतौ} ` | 

. ऊर्ध्वे for (उद्ध॑) १. सूच्यांस for (satu) 

. कृतियृतिर (ग) (च) for (Rax) 

. कृत्यंतर (ग) (=) for (क्रत्यतर) 

. RRAIN (ग) (च) (ङ) for (मसद्रशयो) 

. त्रिभुज भूमिः for (त्रिभुजम्दमि) 

. घातो (च) (ङ) for (धातो) 

. द्विद्विसमत्रिभुजभूमि: for (द्विसमत्रि भुजम्दमिः) 

. त्रिभुजभ्नूमिः (ङ) for (त्रिभुजम्दमिः) 

. कृतियुतिर for (कृतियूर) 

. gg for (agda) 

. aa: for (at) ३. विषत्रिभूजस्य for (विषमत्रि भुजस्य) 
. वर्ग: for (वर्ग) ४. योगोभू: for (योगाभूः) 

. इति (ग) (च) (ङ) for (क्ति) 

. aga (ग) (ङ) for (तद्वलं) ३. आयत (च) (ङ) for (araa) 
. चतुरस्रस्य (ग) (च) (ङ) for (चतुरस्तस्य) 


A 


२६. (घ) 


( १६२ ) 


श्रायतकरौं बाहु भुजकृतिरिष्टेन भाजितेष्टोना । 
freer कोद्चधिकाभुमंखमुलानाद्विसमचतुरस्न ॥ ३६॥ 
करांक्रतिस्त्रिसमभुजास्त्रयशचतुर्थो विशोध्य कोटिक्रति। 
बाहुक्रतेस्त्रिगुणार्या यद्यधिकोभुर्मुखं होन: ॥ ३७ ॥ 
जात्यइयकोटिभुजा परकरांगुशाः भुजाइचतुविषमे । 
अधिकोभुम खमूनो बाहु fad भुजाजन्यौ ॥ ३८॥ 


इष्टयुशकारगुणितो friga: पुरांतरमनष्टम्‌ । 

द्वियतं गणाकरभाजितमुत्पातोन्यस्य समगत्योः ॥ ३६ ॥ 
व्यासव्यासाडंकृतिपरिधिफले व्यासहारिके त्रिगुणे । 
तदवर्गाभ्यां दशभिः संगुणिताम्यां पदे सुक्ष्मे vo ॥ 


१. बाहू (ङ) for (बाहु) २. gat (ङ) for (हता) 

. Hagar (ग) for (मू खमूलाना) 

चतुर (यहां 'चतुर' के पश्चात्‌ ‘a! और संख्या क्रम लिखना लिपिकार 
भूल गया है) । 

. आयनकर्णौ for (smit) 

. क्रति for (कृति) ३. भूमु खमूलाना for (भूमू खमूलाना) 

. कीट्यधिका for (कोद्यधिका) ३. भूमु खमूना for (भूमू खमूलाना) 
. कृतिम्‌ (ग) कृति for (क्रति) २. भुजा (ग) (ङ) for (भूजा) 

. कृतिम्‌ (ग) (ङ) (क्रति) ४. कृते (ङ) for (क्रते) 

. गुणायायद्यधिको (ग) (ङ) for (गुणार्यायद्यधिको) 

. कृति for (क्रति) 

 कृतिस्‌ for (afaq) 

. करांगुणा (ग) हता for (कणांगुणाः) २. वन्यो for (वन्यौ) 

. गुणा for (गुणाः) ` 

- BUTI for (करांगुणाः) 

. faqa (ग) (ङ) for (द्वियूतं) 

. गुणकार (च) (ङ) for (गुणाकर) ३. समगत्यौ for (समगत्योः) 

* कृती (ग) कृती (ङ) for (कृति) 

२. व्यावहारिके (ग) (च) (s) for (व्यासहारिके) 

रे. amtet (ग) azat (च) तद्दर्ग्याम्या for (aganti) 


०८ 7w 


vo 4) 5^0 , 0 £9 नु ay € ANN GNM 2८ 


X. set (ग) (च) (s) for (get) 


दत्त शरोनगुशितात्‌ व्यासाच्वतुराहतात्पद जीवा 
ज्यावगेश्चत्राहतशरभक्तः शरयुतो SATA: ॥ ४१ ॥ 
ज्याव्यासकुतिविशेषान्मुलव्यासांतराद्ध मिषुरल्पः । 
व्यासो ग्रासोनगणौ ग्रासो नेक्योद्धतो बारी ॥ ४२॥ 
SHUNT भक्त SUTZ कृन्तिशरफले यतो व्यासौ 
शरयोः प.लयोरेक्यं गासो गासद्यढुन तत्‌ ॥ ४३ "n 


Wu 


. शरोत for (शरोन) 
. व्यासाच्चाँतु (य) द्वचासा for (व्यासाच्चतु) 
. ज्यावगस्य for (ज्यावगंश्च) Y. तुराहह for (gaga) 


. गुणिता for (गुणितात) 
. गुणिताद्वयासाच्च (ङ) for (गुणितात्‌ व्यासाच्च) 


. व्यासौ (ग) (ङ) for (व्यासो ) 
. ग्रासोनेक्याषृतो (ग) ग्रासोतैक्योद्ध at for (ग्रासोनैक्योद्धतौ) 


. विशेषा मुलं जि (विशेषान्मूल) 
. ग्रासोनेक्योघृतौ for (दग्रासोनेक्योद्धतौ) 


. शरद्वयभक्ते (ग) (च) (ङ) for (शरस्यभक्त ) 

. कृतीशर (ग) (ङ) for (कृ तिशर) ३. युते (ग) (च) for (sti 
. भ्रासाद्यदूनं (ग) ह्यदनंतत्‌ for (maagi) 

. क्षेत्र व्यवहारः समाप्तः+ 


. पले for (फले) ७. व्यासो for (व्यासो) 
. पलयो for (फलयो) ६. ग्रासो (ङ) for (ग्रासौ) 


. कृती for (a ति) Y. maraga for (maagi) 


- युते for (फले) ३. फले for (युती) 
, ग्रासोनमैक्य for (maagi) 


४४. (ब) 


(s) 


(7) 


(ङ) 


४६, ( 


( 
( 


) 


( १६४ ) 


क्षेत्रव्यवक्षेत्रफलं ATT समखातफलहतं त्रिभिः शुन्या । 
मुखतुल्यतुल्यभु गेक्यानेकाग्रहुतानि समरस्त्रः ॥ ४४ N 
मुखतुलयुतिः दलगुरितं वेधगुरां व्यासहारिक गणितम्‌ । 
मुखतलगुणा ate वेधेन गरिएतमोच्चस्‌ ॥ vu d 
उद्रगशिताद्विशोध्य व्यवहारफलंत्रिभिभेजेछेशम्‌ । 

लब्धं व्यवहारफले प्रक्षिप्य फलं भवति सुक्ष्मं ॥ ४६ N 


१. Lay खातः+ २. (क्षेत्र व्यव'-यहाँ लुप्त है) २. (ग) ¬ क्षेत्रव्यवहारः + 
३. हूतं (ग) for (हतं) v. spar: (ग) Gear: for (शून्या) 
५. मुषतुल (ग) मुखतुल (च) 101 (मुखतुल्य) 

६. न्येका (ग) aam for (नेकाग्र) 

७. समरज्जुः (ग) (ङ) for (समरस्त्रः) 

८. फलं (च) (ङ) for (फल) 

२. क्षेत्रे व्यवहारः समाप्तः, ग्रथ खातः for (क्षेत्रव्यव) 

Y. शून्याः for (शून्या) ६. न्येकाग्रहृतानि for (नेकाग्रहुतानि) 
७. समरस्र: for (समरस्त्रः) 

२. क्षेत्रव्यव' लुप्त ४. सूच्याः for (शून्या) 

१. मुखतलतुल्य for (मुखतुल्यतुल्य ) 

१. तल (ग) मुखतलयुति (च) for (मुखतुलयुतिः) 

२. 
३ 
Y 
Y 
६ 
१ 
४ 
१ 
द्‌ 
१ 
S 
र 
R 


गणितं (ङ) for (गुणितं) 


. व्यावहारिकं (ग) (च) (ङं) for (व्यासहारिकं ) 
. गरितंक्याद्ध (ग) मुखवगतेक्याद्ध for (quad) 
- मौद्रम्‌ (3q) (ग) मौत्र 07 (ata) 


गुणम्‌ for (गणित) 

मुखतलयुति 107 (मुखतुलयुतिः) 

qand (ङ) for (गुणैक्याद्ध) ५. Ae for (मौच्चम्‌) 
मुखतलयुति for (मुखतुलय्‌ तिः) | 

Hangt मोत्रम्‌ for (मौच्चम्‌) 

छेषम्‌ (ग) च्छेषम्‌ for (छेशम्‌) 

wiz for (उद्र) | 

gx for (gz) १. छेष for (8x) 

att for (उद्र) ३. भजेत्‌ त्रिभिः शेषम्‌ for (त्रिभिभैजेछेशम्‌) 


. भवति फलं सूक्ष्मम्‌ for (फलंभवतिसूक्मम्‌) : 


( १६५ ) 


` खात व्यवहा रहचतुर्थ 
भ्राकृतिफलमोव्याहतमग्रतलेक्याद्वेमोच्यदंध्यंगुराम्‌ । 
घनगुसितमिष्टकाघनफलेन हृतमिष्ठकागरितस्‌ । ४७॥ 
चितिव्यवहारः समाप्तः ॥ 
विस्तारायांमांगलघातो भार्गाहतो ट्विवेद हृतः i 
किष्कं गलग्निलब्धं तत्पणावतिर्भवति कर्मः ॥ ४८ n 


४७. (घ) १. स्याव्यवहार (ग) श्री खातव्यवहारर्चतुर्थः for (खातव्यवहारश्चतुर्थेः) 
| २. ater (ग) मौव्य for (मौच्य) 

३. देघ्य for (fet) v. गुणाः (च) for (qat) 

५. गणित (ग) (a) (2) for (गुणित) ६. हूत (ग) (च) (ङ) for (हन) 


(ग) ७. चितव्यवहारः for (चितिव्यवहारः) 
(च) १. ख्याव्यवहारश्चतुर्ग: for (खातंव्यवहारर्चतुर्थः) 
(s) t. “खात--चतुर्थ:” लुप्त ७. मौच्च्याहंत for (मौ व्याहत) 


s. मौच्च्य for (मौच्य) ७. इति चितिब्यवहारः for (चितिव्यवहारः समाप्तः) 


४८. (घ) १. विस्तराया for (विस्तारायां) 
२. मागहितो (ग) माग्रहितो for (antiga) 
३. Raga: (ग) द्विवेदहृतः (च) (ङ) for (Raega) 
v. किष्कं (ग) (च) for (किष्कं } 
५. गुलाति (ग) (च) (ङ) for (gafa) ६. aed: (ग) for (कमः) 


(ग) ७. विस्तारायामंगुंले for (विस्तारायांमांगुल) 
(च) ७. विस्ताराया for (विस्तारायां) ६. कम्मं (इ) for (कर्मः) 


(इं) ७. विस्तारायामाङ्ग,ल for (विस्तारायामांगुल) 
&. षण्णवति for (पणावति) 


( १६६ ) 


L * 1 id + * z 
शाकादिषु शाहमल्यां शतद्वयं जोवके शत विश शालः ॥ 
२ m 3 
सरलादिषु aafagreg चतुः षष्ठिः ॥ ४६ ॥ 
& 


ऋवच व्ययहार समाप्त; | 


नवम gira दशमस्थूलेष्वेकादशो भवत्यणुष्‌ | 

परिधेर्वेचपरिधि; षडंशवर्गों हतो गणितम्‌ ॥ Xo ॥ 

Rag: सत्र्यंशगुणोमित्यंतर बाहाकोरागः । 

परिधिः प्राग्वत्कृत्वा गणितं qq afaa स्वगुणकारहतं ॥ ५१॥ 


राशिव्यवहारः समाप्त: | 


LE कक 


. शालाल्पांश for (शाल्मल्यांश) 

. सरलादिषुशतं सवं (ग) for (सरलादिषुसव) 

. विदारूषु (ग) विवहारुषु for (विहग्छूसु) 

. बीजकेन for (जीवके) 

. यहां faa’ पर इलोकाघ समाप्त करके 'शाल' से दूसरी पंक्ति आरम्भ है 
. क्रकचव्यवहारः (च) for (क्रवचव्यवहार) 

. वीशंशालः for (विशंशालः) २. +शतं + 

. विदारुषु for (विहग्स्सु) 


. विश for (विशंशालः) २. ३. शतमथाविदारुषु for (सर्वविहररुषु) 
E । 


. नवमं शूकिषु (ग) नवमः सूकिषु for (नवमसृकिषु) 
. दशमः (ग) (ङ) for (दशम) ३. वर्गाहतो (ग) anaiga for (वर्गोहतो) 


ग) ४. परिधेवेंधः (च) (ङ) for (परिधेवेंधः ) 


(च) १. 


(ङ) १ 


(8) १ 


OY, 


नवमंशूकिषु for (नवमसकिषु) ३. वर्गाहतो (ङ) 107 (वर्गोहतो) 


. नवमः शूकिषु for (नवमसृकिषु) ५. परिधेः for (परिधिः) 


५१. (घ) १. 
२. 
a. 


भित्त्यंतर (ग) (च) for (मित्यंतर) ` 

परिधि: (यह शब्द पहली पंक्ति का अन्तिम शब्द है) (ङ) 
aq (ग) (च) (ङ) for (हुत) ` 

मित्त्यन्तर्‌ for ( मित्यंतर) | 
इति राशिव्यवहारः for (राज्िव्यवहारः समाप्तः) 


( १६७ ) 


छायाँतरसकहत द्यदलं प्रागपरयो द्यगतशेषम्‌ । 
दितगतं शेषांशहतं युदलं छायांतरव्येकम्‌ । ५२ ॥ 
दीपतलझंकुतलयोरंतरमिष्टप्रमाराशकुगुरएम्‌ | 
दोपशिखोच्या झेक विशोध्य शेषोद्ध तं छाया ॥ १३ ॥ 
छायाग्रांतरगरिता छाया छायांतरेश भक्ता भः | 
भः संकुगणा छाया विभाजिता दीप शिखोच्यम्‌ n ५४ n 
छाया व्यवहार समाप्त 
गुराकार खण्डतुल्यो Tout गोमत्रिकाक्रतो गणितः । 
सहितः प्रत्युत्पस्तो गुररकारकमभेदतुल्यो वा ॥ ५५ Ul 


mP 


—PPLPL SPALL AF 


५२. (घ) १. 4-ग्रथछायान- (आरंभिक प्रकरण का नाम) 
२. छायानरसेकहृतं (ग) for (छायांतरसँकहूतं ) 
३. द्यगतशेषम्‌ (F) (ग) द्यंगशेषम्‌ for (दुगतशेषम्‌ ) 
v. दिनगत (ग) (च) (E) for (दितगतं) 
४. हृतं (ग) (च) (ङ) for (हतं) 
६. छायानरव€्येकम्‌ (ग) छायामराव्येकम्‌ for (छात्रांतरव्येकम ) 
t. +अथछाया-- ७. gd for (gd) 
३. चुंगतशेषं for (द्ुगतशेषम्‌ ) 
१, छायानरव्येकम्‌ for (छायांतरव्येकम ) 
५३. (घ) १. dm (ग) च्यं छं कु जि शंकूं २. दोषोद्धत for (शेषोद्ध तं) 
३. दीपशिखौ (च) for (दीपशिखो 
१. व्याछंक for (च्याशंक्‌ ) 
३. शिखौच्च्याच्छंक्‌ं for (शिखोच्याशं कं ) 
१. दीपक (च) for (दीप) 
s. भक्ता (अतिरिक्त अंकित) ३. छायाव्यवहारः for (छायाव्यवहार) 
१, दीपशिखयौच्च्यम्‌ for (दीपशिखौच्यम्‌ ) 
१. स्वंज for (खण्ड) २. ण्गुण्यो (ग गणो for (rit) 
a. कृतो (ग) (ङ) for (क्रतो) | 
४. प्रत्यृत्पन्नौ (ग) प्रत्युत्पन्नो for (प्रत्युत्पच्वो) 
(ग) x. गणितः for (fara) 
(ङ) 3. गुण्यो for (qot) 


( १६८ ) 


mat राशिगुराकारराशिनेष्टधिकोनकेन गुणः । 
गण्येष्टवधो न यतो गराकेभ्यधिकोनके कार्य: ॥ ५६ d 
छेदेनेष्ट युतोनेना संभाज्यादनप्टमिष्टगुणाम्‌ | 
प्रकृतिस्थछेदहृतं लब्धायुतहीनकमनष्टम्‌ ॥ ४७ ॥ 
गराछेदफलवधो गणकहती गुण्यभाजितो गुणाकः । 
छेदो धृतः फलं गुण्यगुणवध फलहूतः छेदः ॥ ५८ ॥ 
गुण्यगुराकारयोः छेदलब्धयो द्वयो द्वयोर्नाशः । 

तेषां ददयो व्यस्तो कृत्वा तस्थानयो रिष्टो ॥ ५९ ॥ 


FN NNN NNN NN AL LDP PLD IP IDI EI PP LPI DID PDD PLD DS 


५६. (घ) १. राशिनेष्टा (ग) (च) (ङ) for (राशिनेष्ट) 
२. युतो (ग) (च) (ङ) 101 (यतो) 


(ग) ३. गुण्यष्ट for (गुण्येष्ट) ४, गूणिकेम्य for (गुणकेभ्य) 
(च) ३. गुणेष्ट for (गुण्येष्ट) 
(ङ) v. गुणकेश्म्यधिको for (गुणकेभ्यधिको) 
५७. (घ) १. छेदो नष्ट्युतो for (छेदेनेष्टयुतो) 
२. नेनाप्तं (ग) (च) (ङ) for (Sami) 
३. हृतं (ग) (च) (ङ) for (gi) 
(ग) v. दिनष्ट for (दनष्ट) ५. लब्ध्वायुतकम्‌ for (लळ्वायृतं) 
(ङ) ५. लब्ध्या for (लब्ध्वा) 


५८. (घ) १. गुण्य (ग) (ङ) for (गुण) 
२. फलहूतः (ग) waga (च) for (फलहूतः) 
३. हृतो for (हतो) 
३. गुणकहूतो for (qaset) ४. Sa: for (घृतः) 
२. फलहृतश्छेदः for (फलहूतः छेदः) 
५९ (घ) t. गुणागुण for (yaga) 
१. fue योर्नाशः (गं) वा gate योनि: for (द्वयोद्वयोर्ताशः) 
३. दृश्यो (च) for (दश्यो) ४. व्यस्तो for (व्यस्तौ) _ 
१. विसगे लुप्त २. Eig योर्नाश:ः for (दृयोद्रयोर्नाशः) 
V. तस्थानयौ for (तस्थानयौ) | | 
(ङ) ६. कारयोग्छेद for (कारयो: छेद) ७. लब्धयोयंदि द्वयो for (लब्धयोद्वयो) 
२. ai for (gat gar) ३. हृद्यौ for (दश्यो) 
८. इचेष्टो for (feet) . | 


( १६६ ) 


गण्यं गणाकारं वा गरये छेदेल भागहरस्य । 
गण्यगुणकारराश्यो छेदगरो भागहरश्च ll ६० i 
छेदस्य छेदरूपं कृत्वा न्यदक्तवत्सवंम्‌ । 

ग्रपवर्त्यो तुल्यो न छदगुरो छेदगण्यो वा ॥ ६१ it 
स्वविकलषष्ट्यंशगरा' सकलस्त्र्यंशोद्धतो fraa: । 
प्रश्नेप्यः सकलक्कतौ वर्गघातो दवित्रितल्यवधो ॥ ६२॥ 
राशेखनं द्विगुणा बहुतरगुरामूनकृतियुतं वर्गः । 
राशेरिष्टयुतोनाद्रधः कृतिवेष्टकृतियक्त: ॥ ६३ ॥ 


१. भागहारस्य (ग) (च) (ङ) for (भागहरस्य) 

२. भागहारश्च (ङ) for (भागहरञ्च) 

३. गुणयो for (gun) 

२. भागहारश्च for (भागहरश्च) 

i. गुणयेच्छेदेन for (गुरायेछेदेन) ४. राश्योब्छेद for (राइ्योछेद ) 

१. अछेदस्य छेदं (ग) for (छेदस्य छेदरूपं ) 

२. अपवत्यौ for (ग्रपवर्त्यो) ३. तुल्येन (ग) for (तुल्योन ) 

४. छेदगुणौ (ग) for (esit) 

५. दुक्तवत्सवंम्‌ (ङ) 10 (दूक्तवत्सवंम्‌) ६. छेदगुण्यो वा for, (छेदगुण्यौ वा) 
५. न्यदुत्तवतु for (न्यदूक्तवत्‌) २. smt for (अपवर्त्यौ) 

४. Jaga for (smit) 

१. च्छेदस्य for (छेदस्य) 

३, Y, ६. छेदगुरणौ तुल्येनेष्टेन for (तुल्यो न छदगुणौ छेद) 

१. सकलस्त्रंशोदूतो (ग) सकलस्त्रिशोहतो for (सकलस्त्र्यंशोद्धतो) 

२. प्रक्षेप्यः (ग) (च) (ङ) for (प्रइनेप्यः) 

३. वगंघनौ (ग) वग्नं घनौ for (वगंघातौ) 

४. वश्यंशगुरणः for (qea शगुरां) ५. ww: for (वयः) 

१. सकलस्त्रिशो हृतो for (सकलस्त्र्यंशोद्धतो) 

६. qur for (गुणां) १. सकलास्त्रिशोद्धतो for (सकलस्त्यंशोद्धतो) 
३. वर्गघनौ for (वगंघातौ) 

१. wa (ग) (च) (ङ) for (खनं) २. वेष्ट (ग) (च) for (वेष्ट) 
३. कृवि for (कृति) v. gd बग्न for (युतं वर्गः) 

५. युक्त: for (युक्तः) 

३. क्रति for (कृति) (ङ) २. कृतिवष्ट for (कृतिवेष्ट) 


( १७० ) 


इृष्टाल्पराशिवर्गों यक्तोता वितरबिकलवर्गाभ्याम्‌ । 
द्विगणोत्तरराशिभ्याम्‌ भक्तौ तेनाधिकाभ्याम्‌ ॥ ६४ ॥ 
स्थानांतरेषु लब्धं येन समं फलयतोनकछेदः । 
दलितक्गतियोगाच्तरपदमितरो वा फलय॒तो नः ॥ ६५॥ 
दिग्मात्रमेतदन्या ज्योत्यत्तो कटके च कथयिष्ये | 
संकलितादिष्टार्याः षटषष्टिर्रादशो३ध्यायः ॥ ६६ ॥ 
इत्ति ्रह्मगृप्ते द्वादशोऽध्यायः | 
इति श्री ब्राह्मास्फुट सिद्धान्ते द्वादशोध्यायः à 


PILLAI AL ALDI ALLS LPS 


६४, (घ) १. द्विगुणेतर (ङ) for (द्विगुणोत्तर) 


२. तेताधिकोनाम्याम्‌ (ग) (च) (ङ) for (तेनाधिकाम्याम्‌) 


दिङ्मात्रमेतदन्यज्‌ for (दिग्मात्रमेतदन्या) 
दिष्वार्या 07 (दिष्टार्या:) 


(ग) ३. भक्तो for (भक्तौ) 

(च) १. द्विगुणोतर for (द्विगुणोत्तर) 

(घ) १. दलितः (ग) (च) (ङ) for (दलित) 

(ग) २. 'समं' यहां अंकित नहीं है । 

( ) ३. युतोनकच्छेदः for (युतोनकछेद:) 

(घ) १. संकलितादिष्वार्याः (ग) for (संकलितादिष्टार्या:) 
२. FER 
३. यह पंक्ति इस प्रति में लुप्त है (ग) 

(ग) ४. दिग्मात्रामेतदत्य for (दिग्मात्रमेतदन्या) 

(च) 3. 'इति से 'श्रध्याय' तक समाप्तिसूचक वाक्य लुप्त । 
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( १७१ ) 


ग्रथ प्रहनाध्यायः 
त्रयोदशः 
तत्र तावन्मध्यगत्युत्तराध्यायः 


प्रश्‍नध्यायात्‌ प्रवक्षामि सोत्तरान्‌ गणकबुद्धिवृद्धिकरान्‌ । 
यर्ज्ञातस्तन्त्रविदामाचार्यो भवति बुद्धिमताम्‌ ॥ १ ॥ 
ग्रधिमासकः सविकले ह y यंगयातमवमररात्रैर्वा । 
झगरोन वायुगगतयो वेत्ति स MATAR: ॥ २ ॥ 
श्रवमाति यः सविकलरधिमासरधिकमासकानवमः । 
ग्रहसिष्ट ताभ्यां वायो वेति स कलतंत्रज्ञ ॥ ३॥ 

aye विनाधिमासावमविनादिन गशेन चन्द्राक्कों । 
ताभ्यां विनास्फुटतिथि यो वेत्ति स कालतंत्रज्ञ: ॥ ४ ॥ 
दृष्टान्मध्यादन्यांत्तिथिमिष्ठान्मध्यमाछलिग्रहणास्‌ । 
sprima at वेत्ति बिना स तंत्रज्ञः ॥ ५॥ 
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. प्रदनाध्यायाचु (ग) प्रस्वाध्यायान for (प्रश्नध्यायान्‌) 

. बुद्धिमत्यम्‌ (ग)बुधिमताम्‌ for (बुद्धिमताम्‌) 

. वक्ष्यामि for (प्रवक्षामि) ४. ‘gfe’ पद अंकित नहीं है । 

. प्रश्नाध्यायान्‌ for (प्रश्‍नध्यायानू) 

. वायुगगं (ग) वायुगगत for (वायुगगत) 

. ग्रधिमासिकेः for (अघिमासकैः) ३. मवमरात्रेर्वा 01 (मवमररात्रैर्वा ] 
, तत्रज्ञः for (तंत्रज्ञः) 

. qanaat for (मवमररात्रैर्वा) 

. वेत्ति (च) for (वेति) 

. ERRAT: (ग) सकलतंत्रञ्ञः for (सकततंत्रज्ञ) 

. अवमानि for (ग्रवमाति) ४. 'यः' पद यहाँ अंकित नहीं । 

. सकालतंत्रज्ञः for (सकलतंत्रज्ञ) 

. द्युगणां (ग) (च) for (sri) 

. विना afra नहीं ३. 'सकाल अंकित नहीं 

. रवींदू (ग) for (रविदु) २. यो for (at) 

. दन्यास्तिथि for (दन्यांस्तिथि) 

, 'बिनास' पद अंकित नहीं । इसके स्थान में यहाँ 'सकल अंकित Pa 


सकल for (बिनास) 


^ 


घ) १. रिन्दुनो$न्य (ग) रिन्दूनोन्य for (रिन्दुनोन्य) 


( १७२ ) 


त्रिगुणः शनिरिन्दुनोन्यभगणलब्धेग्रंहादिभि: सहितः । 
भौमोऽकोगुर्सरिदुच्चं वान्यभगणाः के ॥ ६॥ 

द्वित्रिगरायो रविद्वेर्युति कुजोनान्यभगरणलब्धेन । 
राइयादिनाधिकगुरुरूना गशिरन्यभगणा के॥७॥ 
रष्ठोदयिकानदिवन्यो दयिकात्वाकरो तिथो मध्यात्‌ । 

मध्याक गणक गरामिष्टं मध्यं स तंत्रज्ञ ॥ ८ ॥ 
पातोनतुल्योमगतीन्‌ प्रतिलोमगतीन्‌ । , 

ग्रहान्‌ दिवसं वारं विपरीत: mentat वेत्ति स कालतंत्रज्ञः ॥ e ॥ 


PDAS 


२. ग्रहादिभिः (ग) for (ग्र हादिभि:) 

३, भौमो होनोर्का (ग) भौमो हीनोकों for (भौमो&कों) 
४, वाऽन्यभगणाः for (वान्यभगणा:) 

५. रिदूच्चं for (Rev) 

३. भौमोङ्गों for (भौमोऽको) 


१. रखींढो्युति: (ग) रवीद्ो्यृतिः (च) for (faga) | 
२. नाधिका (ग) for (नाधिक) ३. शनि (ग) for (afèr) 
३. शनि for (शशि) 


१. इष्टौ (ग) for (zgt) 

२. यो (ग) (च) for (नै) 

३. दयिकोनर्विन्यौ for (दयिकानडिवन्यौ ) 
४. दयिको न वा for (दयिकात्वा) 
६ 


. इट्टोदयिका for (द्रडोदयिका) ५. मध्याक्क for (मध्यार्क) 
. {ufice for (गुणमिष्टं) 


१. पातानतु लोमगतीवु (ग) पातातनु लोमगतीनू for (पातोनतुल्योमगतीन्‌) 
२. दिवस (ग) for (दिवसं) 

१. पातोनतुलो for (पातोनतुल्यो) 

३. वत्ति for (वेत्ति) 


( १७३ ) 


ध्यतिपातवधृतबृ हस्पतिवर्षस्वोच्चनीचपरिवतनात \ 
द्विप्रहयोगाश्च युगे यो वेत्ति स कालतंत्रज्ञः ॥ १० n 
सावनमासाब्दाधिप होरेशान्ष्टमध्यसंयोगात्‌ | 
इष्टगरिात यंतोना दिष्टान्यो वेत्ति गणकः सः॥ ११ ॥ 
युगरविदिवसेमुरिता गताविमासाः स्वज्ञेषसं युक्ता । 
भक्ता युगाधिमासँः फलं युगादेगेता दिवसाः n १२॥ 
गुरिएताति चन्द्रदिवसेर्गतावमानि स्वज्ञेषसहितानि à 
fanaat: फलमनष्टमधिमासकगणितम्‌ ॥ १३ ॥ 
हर्तामदुदिनलब्धाधिमासदिवसविहिचकमचष्टम्‌ i 
युयातदितान्यधिमासदिनगरोष्टग्रहादसत Ut १४ ॥ 
द्य गुणेदुदिवसघातात्‌ कुदिनाप्तमधोयुगादिमासगराम्‌ । 
युगशशिदिनभक्त फलमासदिनोनं युगगतदिनानि ॥ १५ ॥ 
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. कुदिनाप्तं for (कुदिनाप्त) ३. मधोर्य for (ante) 
qur for (sara) 
युगाधिमासगर्ण for (युगादिमासंगराम्‌) 


PPL PP PLE 


(s) १. परिवत्तात्‌ (ग) faata for (परिवर्तनात्‌) 
२. योगांश्च (च) for (araa) 
(ग) ३. व्यतीपात for (व्यतिपात) ४. सकलतत्रज्ञः for (सकालतंतरज्ञः} 
(च) १. परिवर्ताच्‌ for (परिवर्त नात्‌} 
(ग) १. गुशिति for (fari) 
(घ) १. गुरिताधिमासाः for (म्‌ णितागताधिमासाः) 
२. संयुक्ताः (ग) (च) for (संयुक्ता) 
(च) १. गुशिता for (गुणिता) 
. (a) t. मातिः for (माति) 
२. गुणिता (ग) गुणितम्‌ for (णित्‌) 
(च) २. गुणितं for (शितम्‌) 
(ब) १. हृत (ग) (च) for iga) २. लब्धा for (stant) 
a. विहीन (च) for (विहिन) ४. दिनाऽन्यधि for (दिनान्यंधि) 
(ग) ५. fag for (fag) ६. ग्रहाद्यमतंः for (ग्रहाद्यमत) 
(घ) १. wig (ग) (च) for (गुणेन्दु) 
२ 
४ 
Y 


|. M 


गुरामधिमासकशेषं युगकुदिन खमशेषमधिमासे: à 

तद्य तिरिदुदिनहूताधिमासश्ञेषं स्फुटं भवति ॥ १६ u 
कुदिनगताधिकमासकघातः स्पष्टाधिमासशेषय॒त 

भक्तो युगाधिमासरहाणिः पुववन्मध्या; ॥ १७॥ 
भदिनगता ganaq: शेषयक्तो युगावभविभक्तः। 

लब्धं भवति दगणी युगयातो मध्यमाः प्राग्वत्‌ ॥ १८॥ 
यृगगतराशिमासवधाद्रविमासाप्तं दिनाकृति सदिनम्‌। 
भूदिनगुणशरिदिनहृतपाप्तमहर्गणाः मेकम्‌ N १६ N 


PL AAPL 


A जी 


१६. (घ) १. दित for (दिन) २. हृताषि (च) for (हृताधिमास) 
(ग) 3. शेषस्फुटं for (शेषं स्फुटं) 
१७. (ग) १. 'क' अंकित नहीं 


1 

२. मासरहग्न qr: for (मासैरहाणिः) 

३. qd«q मध्या for (पुर्ववन्मध्या) 

२. युगाधिमासँरहर्गणः for (युगाधिमास verfum) 


१. वधः स्वशेष for (वधः शेष) 

२. द्ुगणो (ग) (च) for (दुगुणो) 
३. मध्यमा for (मध्यमाः) 

१, जस्व+ ` 


१६. (घ) १, युगगरारादि (ग) थुगतराशि for, (युगगतराशि) 
x. दिनीकृतं (ग) (च) for (दिनाकृतं ) 
३. गुणं for (गुण) 
Y. शशिदिनैह ता (ग) शशिदिनहूत for (शशिदिनहूत) 
X. माप्तमंहंणः (ग) aaga T: for (पाप्तमहगणाः) 
६. सेकम्‌ (ग) (च) for (मैकम्‌) 
(य) ७. मासास्त for (मासाप्तं) 


| (च) ५. मात्तमहगंणाः for (पाप्तमहर्गणाः) 
| | ४. fega for (दिनहूत) 


( १७५ ) 


गतदिवसा पृथक्‌ विमासक गणितारविदिनाप्तमापदिनेः सहिता । 
६ 
पृथग्वमगुणा शशिदिवसाप्तोनकाकपराः ॥ २० ॥ 


ग्‌ रिताद्य गाधिमासेयुंगमु दिवसह तादवमशेषात्‌ । 
फलयुक्तमविकमासकशेषं मध्यावतोऽकद्‌ ॥ २१ ॥ 
ग्रधिमासोवमशेषय॒गशशिभहते पृथग्लब्धे 

मासदिनाद्य care गतमासदिनानि चेत्राद्य ; २२ ॥ 
गअ्रवमावशेषलन्धा सहितानि पृथक त्रयोदशगणानि । 
श्रधिमास शेषलब्धा हीनाति पृथग्‌ रविशशाँको ॥ २३ ॥ 


२०. (घ) १. पृथगविमासकग्ुणिता (ग) पृथगधिमासकगुणिता for (पृथक्‌ विमासक- 
गुरिता) 
२. सहिताः (ग) 1०7 (सहिता) 
fro यह दूसरी पंक्ति का श्रारंभिक शब्द है 
. पृथगवमगुराः (ग) for (gramar) 
. दपणः for (कपणः) 


3 
Y 
(ग) ५. गतदिवसा: for (गतदिवसा) 
६. दिनसाप्तोन*'**''1। २० n for (दिवसाधोन) 
(च) t. पृथगविमासक for (पृथक्‌ विमासक) 
७. मासदिनैसहिताः for (मासदिने: सहिता) 
3. पृथम्‌ वमगुणाः for (पृथग्वमगुणा) Y. काद्युषणः for (काकपराः) 
२१. (घ) १. sare: for (seg) 
(ग) २. (भू) अंकित नहीं २. हता for (हुता) 
V, wage मधिमासशेषं for (फलयुक्तमधिकमासकशेरष ) 
(च) रे. हृता for (gar) १, मध्यावतोळ्क दू for (मध्यावतो$केद) 
५२. (घ) १. शेषे (ग) for (शेष) Ei 
२. भूदिनहृते (ग) भूदिनहृता for (ea) 
(ग) 3. मधिमासावम for (ग्रधिमासोवम) 
४. चेत्रदे 00 (33d) 
(च) २. ++ 
२३. (घ) १. हीनातिपृथग्‌ for (हौनानि पृथग्‌) 
(ग) २. लब्धाः for (लब्धा) ३. सहिता for (सहितानि) 


v, तयोदंश for (त्रयोदश) ९५. गुणाणेनि for (qafa) 
६, शशिको for (शशांकौ) 


२५. 


२६. 


२७. | 


२८. 


( १७६ ) 


गतमासदिनावशेषलब्धियोगा: व्योदशग्‌ Um ! 
ग्धिमासशेषलब्धारविचन्द्रोच्चे यते शोध्ये ॥ २४ ॥ 
केन्द्र पृथक्‌ फले द्वादशोद्धते न्यस्तपृणाधनं सौरम्‌ । 
श्रनुलोममंदवं मासदिनावमशेषलब्धियुती ॥ २५ ॥ 
तिथिविकलषष्टिघाताद्रविह्लतभुक्त्थंतराप्तघटिकासु । 
देशांतरमनुलोमं i gatat MH फलमसवः ॥ २६ ॥ 
प्रवमविकले न सावनमेंभिः परिकल्पितं यतश्रांद्रम । 
नार्घभटाद्यः प्रश्नो मध्यान्यत्वा FAY ज्ञात: ॥ २७ n 
ज्ञातभगणादिभुक्त सविकलमिष्ट युगभगरासंगुरितम्‌ | 
ज्ञातयगभगरणभक्त' मध्योभगरादिफलमिष्ट: ॥ २८॥ 


PPP API LDPLL LL DLL uPh Ph gh P^ A LLP PI LF 


. चन्द्रोचे णि (aara) 

, दिनावमशेष for (दिनावशेष ) 

, योगा for (योगाः) Y. त्रुयोदश for (तयोदश) 
. त्रयौदश for (त्रयोदश) 

, Haq (ग) मेवं for (मेदवं) 

. लब्धयुतो for (लब्बियुतौ) 

, केन्द्र for (केन्द्र) ४, प्रथक्‌ for (पृथक्‌) 

. बस्तमृण for (न्यस्तमृण्‌) 

. ‘fee’ for (षष्टि) 


. द्रविहित for (द्रविह्ठत) ३. भुक्तांतराप्त for (Yaa तराप्त) 
. घटीकासु for (घटिकासु) ५. मनुलोमौ for (मनुलोमं) 
. भुजांतर for (भुजांतरं) ७. WIS for (चाके) 

(च) २. द्रविहृत for (द्रविह्नत) | 


t 
x t छु 
t * 
T | 
| छ ( ) 3 
? & 


. qg for (चाकं) 

. त्कृतोऽज्ञातः for (कृतोज्ञातः) 

. यतरचान्द्र for (यतश्चान्द्रम) ३. प्रस्नो for (seit) 
. भगणादि (ग) (च) for (भुगणादि) २. मिष्टम्‌ for (मिष्ट) 


(fro )--इस इलोक की दोनों पंक्तियों के मध्य में निम्नांकित तीसरी 
पंक्ति भी दी गई है-- 

“ज्ञात युगभगणादिभुक्त सविकलमिष्ट युग भगणा संगुणितम्‌ 

संयुशितम्‌ for (संगुणितम) 


३०. 


३१. 


३२. 


३३. 


( १७७ ) 


इष्ठाहतभक्तानां ध्व्यादिनां संयुतेद्ठ योरथवा । 
इष्टगुशाकारगुणयोविभक्तयोर्वातरादथवा ॥ २६ ॥ 
ज्ञानकभगणा भुक्तिस्तद्‌भगमाप्त यदिष्टभगरोम्यः । 

भगर दिवसविकलं सविकलेष्टभगरणादि गणामिष्ट ॥ ३०॥ 
शाशिदिनगुणं सविकल ag क्त मंडलादितःठूगराः । 
विमेजफलं सविकलास्थितयः प्राग्वत्‌ स्फुटीकरराम्‌ ॥ ३१ N 
पातेंदुयोगलब्धो कृत्वा देशांतराद्यमनुलोमम्‌ । 

विक्षेपो स्यात्सुर्यादिभिविनेदुग्रहणामेवम्‌ ॥ ३२ ॥ 
कुदिनदुतमवशेषं द्वादशाभिर्गृरितं मांसमशद्यस्‌ | 
द्वादशगुरातिथ्यंशर्यृतं घनं भास्करे चंद्र: ॥ ३३ ॥ 


WNL MOLL AY 


१. नांद्यादीनां (ग) नां चादीनां for (ध्व्यादिनां) 

२. वांतरदथवा for (र्वातरादथवा) 

१. gardat for (ध्व्यादिनां) 

१. ज्ञातेक (च) for (ज्ञानेक) 

२. भाप्तं (च) for (माप्त) 

a. भगरणादिसविकलं for (भगणदिवसविकलं) 

Y. भगणस्तद्धगणात for (भगणाभुक्ति) ५, यं for (य) 
६. भगणादि दिसविकलं for (भगणदिवसविकलं ) 

७. गुणमिष्टम्‌ for (गुणमिष्ठ) 

६. भगणा for (भगणा) 


१. विभजेत्फलं (च) for (विभेजफलं ) 
२. यद्धक्त for (ag क्त) 
३. स्तिथयः (च) for (स्थितयः) 


. विक्षेपोस्मात्‌ (ग) (च) for (विक्षेपोस्यातु) 
. क्रत्वा for (कृत्वा) 


१ 
3 
१. हृत fer (दुत) २. माप्त (ग) (च) for (मास) 
३. मवमशेर्ष for (मवशेर्ष) ४. गुणित for (गुणितं) 
५. मंशाद्यमु for (मशद्यम्‌) (च) 
१. हृत fer (दुत) 


we 


( १७८ ) 


थ गण यगाधिमासैर्गरित यगभुदिनेभंजेल्लब्धम्‌ । 
भगणादिसध्यमाक स्थ्योदश गुणाधिकश्चन्द्रः ॥ ३४ ॥ 
इष्ठगुणकारगशितं ग्रहभगणक्यांतर यथा निहितम्‌ i 
कृत्वा कुदिनेविभजे छेषो न यतानि कुदिनानि ॥ ३५॥ 
प्रधनभगणलब्धं घनशामिष्टग्रहस्य युगभगराः। 
श्रन्यफलम्‌धनं चेरनयुतान्यन्यपुगभगणाः ॥ ३६ ॥ 
भदिनानि ग्रहभगणोरूनानि भवंति सावनदिनानि । 
इष्टारिवन्योदयिकाः स्वसावनेः पूर्ववन्मध्या:॥ ३७ ॥ 
रविभगणाप्तं दिसविकलं ज्ञेयमंडलेभ्यो यत्‌ | 
मध्याकंसविकलकलासंगुशितं ज्ञयमध्यमकलाः N ३८॥ 


हा हत IE 


(घ) १. grat (ग) age for (aya) र. भीजल्लब्धम्‌ for (भजेल्लब्धम्‌) 
३. भध्यमाकत्रयोदश (ग) for (मध्यमाकस्त्योदश) | 
Y. गुणाधि चेंदु: (ग) गुणाधिकं चन्द्रः for (गुणाधिकश्चन्द्र:) 

(ग) ५. भूदि नै (च) for (qà) 

(च) १. amy for (ayq) ३. मध्यमाक्कंत्रयोदश for (मध्यमार्कस्त्योदश) 
४. गुणाधिकदचेंदु: for (गुणाधिकश्चन्द्रः) 

(घ) १. गुणित for (गुणितं) 
२. छेषोऽनयुतानि for (Bat न युतानि) 

(ग) ३. क्यांतरं for (क्यांतर) 
Y. भिहितम्‌ for (निहितम्‌) 
५. विभजेत्‌ शेषो for (विभजे छेषो) 

(च) ६. क्रत्वा for (कृत्वा) 

` (घ) १. यद्चन्य (ग) for (श्रवन) २. घनर्णं (ग) for (sadi) 


(च) १. अद्य for (xa) २. धनण्य for (amaf) 


- (घ) १. इष्टार्विच्यौदयिकाः (ग) for (इष्टाश्विन्योदयिकाः) 


(ग) २. सवनदिनानि for (सावनदिनाति) 

(घ) १. रविभगणाप्तलिप्तादि for (रविभगणाप्तम्‌) 
(ग) २. मध्यकलाः for (मध्यमकलाः) 

(च) ३. मध्याक्क for (मध्याकं 


( we ) 


इष्टभगोन भुदिनश्ञेषर्भगरः क्रतो मध्यः । 
श्रनुलोगसगो विलोमो भवति विलोमोनुलोमगतिः ॥ ३६ ॥ 
ayaa कुदिनशेषरनुलोमगो विलोमगतिः | 
भवति विलोमो मध्योरनुलोमगो वाकृतः प्राग्वत्‌ ॥ ४० ॥ 
कल्पदिनसप्तकवधात्‌ कल्पगताहगेशोनकछेषात | 
सप्तहृता दिनवारः रोषं शन्यादिको भवति u ४१ N 
व्यतिपात वेधतान्यकं चंद्रभगरायुता द्रिसंगुरिता । 
ग्रूवर्षाण्याश्चा युजा हादशगरिताः गुरोर्भगसाः ॥ ४२॥ 
स्वोच्चग्रहयुगभगरा विशेषितास्वोच्चनोचपरिवर्ताः i 

- भगणांतरं वियोगा कार्यस्त्रिराशिकेच गताः॥ ४३ ॥ 


NASA LLL LAS 


३९. (घ) 


(च) 


४०. (ब) 


ane, 
«भै 
Nee’ 
YU W A) vo 
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१. इष्टभगणोन (ग) (च) for (इष्टभगोन) 
२. कृतोग्रहो मध्यः for (क्रतोमध्यः) 

३. 

२. क्रतो ग्रहोमध्या for (क्रतोमध्यः) 


लोमोऽनुलोमगतिः (ग) तिलोमोनुलोमगतिः for (विलोमोनुलोममतिः) 


. grata (ग) (च) for (emm) 

. मध्योऽनुलोमगो (ग) मध्योनुलोमगो for (मध्योरनृलोमगो ) 

. शेषैभेगर for (शेषेरनुलोमगो) ४. maq for (प्राग्वत्‌ ) 
. मध्योञ्नुलोमगो for (मध्यो रनुलोमगो ) 

. सप्तहताहिनवारः (ग) सप्तहृतादिनवारः for (सप्तहृतादिनवार :) 
. हग्न for (gui) ३. शेषः for (318) 

१. सप्तहृताहिनवारः for (सप्तहृतादिनवारः) 

. संगुणिताः (ग) (च) for (संगुणिता) 

. गुणिता गुरोभंगणाः (ग) for (गुणिताः) 

. व्यतीपात for (ब्यतिपात) ४. भगणा for (भगण) 

. बैधुतान्यक्क for (वैधुतान्यक) २. गुणिता for (गुणिता:) 
. द्वियोगाः (ग) (च) द्वियोगा for (वियोगा) 

. विशेषिताः for (विशेषिता) 


५ १०० ॥ 


शुगुरासित्रशद्‌ भक्तादलब्धं द्विगुणितं सरूपं तत्‌ । 
सप्तविभक्त' शेष: सावनमासाधिपोर्कादि ॥ ४४॥ 
षष्टिशतत्रयभक्तात्‌ कल्पगताहर्गेणात्फल त्रिगुणम्‌ । 
aa सप्तविभक्त' सायनवर्षाधिपोर्कादि ॥ ४५ ॥ 
भ्रर्कोनेलग्नहोरा पंच गुणाः सविकलाः यदि सरूपाः । 
सप्तविभक्ता शेषो दिनाधिपात्‌ कालहोरेशः ॥ ४६ ॥ 
frageda षष्टयः सावनमासाब्ददिन होरे शाः | 
दिनगतघटिका द्विगुणा पंच हृताश्चान्यमतमेतत्‌ ॥ ४७॥ 
गछ्घनमिष्ट गुरितेधनेर्युतोन पथक्‌ पृथक सहितम्‌ । 
qum युतोन पदहूत सर्ववनसतोवशेषार ॥ ४८॥ 


w^ PUPPI ७७७ ७४१ ७४७४४४७१५७ PAS 


४४, (घ) १. बुगणास्त्रिशद्‌ (ग) (च) for (युगुणास्त्रिशद्‌) 
२. यल्लब्धं (ग) भक्तात्‌ यल्लब्धं for (भक्ताद्यलब्धं) 
३. mifa: for (कादि) 
(ग) ४. सरूप for (सरूपं) 
(च) २. भक्ताद्यल्लब्ध for (भक्ताद्यलब्धं) ३. Rife: for (कादि) 
! (घ) १. atte: for (affa) 
(ग) २. gaa for (gar) ३. सैक for (a) 
(च) १. gif: for (कादि) 


४६. (घ) १. सप्तविभक्ताः (ग) (च) for (संप्तविभक्ता) 


(ग) २. होराः (च) for (होरा) ३. सविकला for (सविकलाः) 
४. दिनपाद्य: काल for (दिनाधिपातु काल) 
(च) ५. agi for (xafa) 


“४७ (घ) १. षष्टाः (ग) (च) for (षष्टः) २. दिवस(ग) for (दिनस) 
३. द्विगुणाः (ग) (च) for (द्विगुणा) . 
(च) २. मासान्हृदिवसहोरे' रेशा: for (मासाब्ददिनसहोरेशा:) 


Ys (ग) १, गुख॒तै for (गुशितै) २. हृतं for (हृत) 
` (च) ३. शाषेशि for (शेषाणि) 


( १८१ ) 


मध्योत्तरमेकोनार्याः पंचाक्षस्त्रयोदशोध्याय: । 
ज्ञात्वेनं तंत्रविदासाचार्यो भवति मध्यगतो ॥ ve n 
इत्तित्र्योदशो$ध्याय: 
इति ब्राह्मस्फुटसिद्धान्ते मध्यगतिप्रश्‍नोत्तराध्याय: 
त्रयोदशः | 


PPD LDA LD IS LLL का की आय हर PAP LIF 


PAL तीक ल पी क LF Po 


४३ (4) १. पंचाशलयोदशोध्यायः (ग) पंचशत्त्रयोदशोव्यायः for (पंचाशस्त्रयोदशोध्य:) 
(ग) २. नार्या for (नार्याः) 


३. इति’ से अध्याय: तक अंकित नहीं, केवल समाप्तिसूचक ॥ छः ।। ॥छः T 
।। छः अंकित है । 


(च) १. पंचासत्त्रयोदशोष्यायः for (पंचाहस्त्रयोदशो ध्यायः) 
३. 'इति' से “अध्याय: तक लुप्त, 


( १०२ ) 


ग्रथ स्फटगत्युत्त राध्यायः 
चतु्दशः 

भुजभागेः कोटिज्यां कोद्य श्यः करोति बाहुज्याम्‌ d 
कोटि भुजेन ag क्योस्त्रावा स्फुटगतिज्ञः सः ॥ १ ॥ 
परमफलकद्रविकः करोति कोटिछया स्फुटं कणम्‌ । 
करणातकोटिकोय्या बाहुं वा स्फुटगतिज्ञः सः ॥ २. ॥ 

` कंद्रभुजकोटिजीवा परमफलज्ञः करोति यः कणम्‌ । 
स्वोच्चं स्वफलस्पष्टं करोति यः स्फुटगतिज्ञः सः ॥ ३ ॥ 
द्॒गुणस्फुटग्रहयो भुजकोटिज्ये फले विना ज्याभिः । 
ज्याभिविना फलधनुः करोति वा स्फुरगतिज्ञः ॥ ४॥ 
इष्ठदिवन्योदयिकान्‌ करोति यो मध्यमान्‌ ग्रहान्‌ स्पष्टान्‌ । 
स्वोच्चस्फुटंग्र हूं यः करोति वा स्फुटगतिज्ञः स: ॥५॥ 


DLP AA LADS dt 


LLL LAMA APA 


१, (घ) १. aeaa (ग) (च) for (seis) २. कोच्चावा (ग) (sr) for (क्योस्त्राबा) 


(ग) ३. कोटिभुजेन for (कोटिभुजेन) ४. बाहु for (बाहुं) 
(s) २. कोट्या वा for (क्योस्त्रा वा) ४. स्फुटगतिज्ञः for (स्फुगतिज्ञ:) 
२. (घ) १. विद्युः (ग) वित्‌ यः for (केन्द्रविक:) २. ज्यया (ग) (ङ) for (um) 
(ग) ३. कोटिम्‌ for (कोटि) 
(च) १. विद्युः for (विकः) ४. कर्ष्यं for (काम्‌) — 
३. कर्ण्यातकोटिकोद्या for (कणतिकोटिकोद्या) ५. ज्ञतिज्ञः for (गतिज्ञः) 
(s) १. विद्यः for (विकः) ३. कोटिकोटधा for (कोटिकोद्या) 
३. (च) १. क्यं for (कर्ण) | 
(s) २. सफल for (स्वफल ) 
४. (घ) १. द्युगणा (ग) सुगुणात्‌ for (aga) २. ग्रहं (ग) (च) (ङ) for (ग्रह) 
(ग) ३. स्फुटं (ङ) for (स्फुट) Y. +सः+ (च) (ङ) 
(च) १. ara for (qq) 
(s) १. amma for (agu) 
X. (थ) १. इष्टादिविन्यौदयिकान्‌ (ग) इष्टारिवन्योदयिकान्‌ for (इष्टरिवन्योदयिकान्‌) 
२. मध्यमान्‌ स्पष्टान्‌ for (मध्यमान्‌ ग्रहान्‌ स्पष्टान्‌) 
(घ) ३. स्पृगतिज्ञः for (स्फुटगतिज्ञः) 
` (च) १. इष्टास्विन्यो for (इष्टदिवन्यो) 
_ (ङ) Y. मध्यानु for (मध्यमान) 


Ca 


खंक्रांन्तेरा येतो ग्रहस्य यो राशिभतिथिकरशांतात्‌ 1 
व्यतिपाताद्यंतौ वा यो वेत्ति स्फुटगतिज्ञः सः ॥ ६॥ 
व्यासदलमितरजीवासुजकोयंशो क्रमज्यया हीनम्‌ । 
कोटिभुजज्या व्यासाद्धंकृतिविशेषात्पदं चान्या ॥ ७॥ 
कोटिज्यया हियणया गरएरंत्यफलज्यता युतोनायाः। 
मृगकर्क्यादी त्रिज्या तत्फलकृतियुते पदं कराः ॥८॥ 
त्रिज्यांत्यफलत्वतियुतेः करणकृतेशचांतरेवशेषं यत्‌ । 
हविगुरात्यफलह्वतं तत्कोटीज्या बाहुजे हुजीवातः ॥ ६ ६ 


ENA 


६. (घ) t. 
(ग) १. 

. ज्येयाहीताम्‌ (च) for (ज्यया दीनम्‌) 3. वाच्या for (चान्या) 

३. कोट्य शोत्क्रम (च) for (कोदंशोक़म) 

३. कोटय शोत्क्रम for (कोद्यंशयोक्रम) 


SE 


करणान्तात्‌ {ग} (च) for {करणांतान्‌) 
राद्य॑तो for (राद्यंतौ) ३. तिथिक for (तिथि) 


. quraierew (ग) (च) for (गुणांत्यफल) 

. ज्यया (ग) (च) for (ज्यता) 

. त्रिज्यांत्यफल (ग) for (व्रिज्यां तत्फल} ४. युते: (ग) (च) for (pras) 
. gargal for (मृगकर्क्यादौ) a. त्रिज्यांत्यफल for (त्रिज्यांतत्फत्) 

. क्ष्यः for (करु; ) | 


. इन्त्यफलज्या गुशितया for (गुणांत्यफलज्यत्ता) 


३. त्रिज्यान्त्यफलज्या for {त्रिज्यांतत्फल) ४. युनेः for {युते} 


(ग) 


(च) १. 
. कृतिथुतेः for (त्वतियुते:) ५. ataga for (तरेवशेष ) 


(s) 3 


त्रिज्यांत्यफत्वति for (त्रिज्यांत्यफतत्वति) 


. तत्कोटिज्या (च) (ङ) for (तत्कोटीज्या) 
३. कृति for (cafa) v. ad for (हतं) 


त्रिद्यांत्य for (त्रिज्यांत्य) ३. फत्वतियुतेः for (फलत्वतियुते;) 


६. जीवाऽतः for. (जीवातः) 


( १०४ ) 


कथ्नामंडलतुल्यं प्रतिमंडलमध्यमवनिमध्यात्स्वेत्‌ । 
त्स्वोच्चनीचवृत्तव्यासाद्धं भिमुखमुच्चास्य ॥ १० N 
प्रतिमंडलस्य परिधो मध्यमभुत्तचा स्फुटग्रहो भ्रमति । 
मंदोच्चादनुलोमं शीघ्रात्प्रतिलोभभवनिस्था: ॥ ११ ॥ 
स्पष्टं पद्यति यस्मात्‌ मध्याद्वनाधिक स्वकक्षायाम्‌ । 
तस्मात्तदन्तरफलमृणां धनं धने वा ग्रहे मध्ये ॥ १२॥ 
प्रंत्यफलज्ययात्स्वान्यदयोराद्य॑ंतयोरूपरिकोटिः । 
द्वितीययोयेतोधस्तदंतरक्यं ततः कोटिः॥ १३॥ 


१०. (घ) १ ग) (च) (ङ) for (कथ्ना) २. मंलमध्य for (मण्डलमध्य) 
३. (ङ) for (aq) v. तत्स्वोच्चनीच (ग) (2) for (त्स्वोच्चनीच) 
५. मुच्चस्य (ग) (च) for (मुच्चास्य 
(ग) ६. तुल्य (ङ) for (तुल्यं) 
(च) ३. त्स्वेत for (ata) 
(ङ) ५, ऽभिमुखमुच्चस्य for (भिमुखमुच्चास्य) 
११. (घ) १. mafien: (ग) for (श्रवनिस्थाः) 
(ग) २. स्पुटग्रहो for (स्फुटग्रहो) 
(च) १. मवतिस्थः (ङ) for (मवनिस्थाः) 
१२. (घ) t. मध्यादूनाधिक (ग) (च) (ङ) for (मध्याद्धनादिक) 
(ग) २. 'घने' लुप्त है, (ङ) i 
(च) ३. यस्मान्‌ for (यस्मात्‌) | 
१३. (घ) t. ज्याग्रात्स्यात्‌ (ग) for (ज्ययात्स्वानू) 


२. हितृतीययो; (ग) for (द्वितीयो) 
(ग) ३. पदयो for (यदयो) ४. कोटि for (कोटिः) 
(च) १. sies (त्यु) फलज्याया for (अंत्यफलज्यया) 
३. त्स्वात्यदयो for (त्स्वान्यदयो) 
| (s) १. ज्याग्रातु for [ज्ययात्‌) ३. स्यात्पदयो for (स्वान्यदयो) 
.. २. द्वितृतीययो for (द्वितीयो) ३. रभस्तात्‌ for (dra) 


LPP PPD LD PS 


(१०१ ) 


कोद्यांत्यफलाद्य AT मकरादाबवंतरं कलिरादो 
तद्वाहुज्याकृत्यो: संयोगपदं भवति BW: ॥१४ ॥ 
प्रतिमंडलपदमाद्यं ग्रहत्रयं साँत्यधनुरतोन्यञ्च । 

चक्र द्वांतमतोन्यद्यादभचक्रांत मंत्यमत: १५॥ 
त्रिमनेवांत्यफलधनुयुंतमाय्य नवममं तृतीयपदमून । 
द्विचतुर्थेषु द्वादशभाग्निप्रतिमंडलपदानि ॥१६॥ 


१४. (घ) १. कोट्यत्य (ग) for (araia) 


(च) 


२. फलद्यक्यं (ग) फलज्यैक्य for (pardai) 
३. कुलीरादौ (ग) (च) (ङ) for (कुलिरादौ) 


१. कोट्यांत्य फलाद्यैक for (कोद्यांत्यफलाधैक) Y. करण्यः for (कराः) 


(ङ) १. कोट्यन्त्य for (कोद्यांत्य) २. फलज्यंक्य for (werde) 


१५. (घ) 


१. ग्रहत्रयं (ग) गृहत्रयं for (agad) 

२. रतोऽन्यच्च (ग) रतोन्यरच for (रतोन्यच्च) 
३. सतोन्यद्वचाद्यम (ग) for (मतोन्यद्याद्यभ) 
४. चक्रांतमंत्यमतः (ग) for (चक्तांतंमंत्यमत:) 


५. चक्राधंत for (चक्राद्धांत) 
१. गृहत्रयं (ङ) for (gm) 


५. चक्र धमनेनोनं दितृतीयं चतुथंमाद्चसमम्‌ for (चक्रार्डांतमतोन्यशाश्रभच- 
mid मंत्यमतः) 
त्रिभमेवांत्य for (त्रिमनेवांत्य) २. नवमभमु for (नवममं ) 

३. qaq (ङ) for (मुन) ४. भानि for (arfa) 
यह श्लोक इस प्रति में नहीं है । 

१. त्रिभमेवांत्य for (त्रिमनेवांत्य ) ४. दृदशभानि for (द्वददाभाग्वि) 

१. त्रिभमन्त्य for (त्रिमनेवांत्य) २. नवमं for (नवममं) 


Y. षड्द्वादशभानि for (षुद्दादशभाग्नि) 


( १०६ ) 


SUA व्यासाद्धं भुजज्यया गरातमाप्तधनुराद्य : | 
प्रोहयदलाध्वितये षड़ाशियुतं तृतीयपदे 11 १७॥ 
चक्रत्प्रोह्म चतुर्थं स्फुटोञ्चयोरतर स्वमंदोच्चे क्षेप्यम्‌ | 
शीघ्र शोध्यं तत्स्पष्टं AIJT ॥ १८ ॥ 
मध्यस्फुटांतरकला बाहुफलं भवति तीक्ष्णाकिरणस्य | 
स्फुटभुत्तधार्कादीनां भुजान्तरं क्षयधनं रविवत्‌ ॥ ge N 


AAEN ES EANNA A 


MAADALI Fy 


१७. (घ) १. miga (ग) (ङ) for (कर्णाहते) २. राषद्यैः (ग) xm for (ae) 
३. भदला (ग) (ङ) for (दला) 


(ग)  (बि० यहां यह श्‍लोक १६ की संख्या पर अंकित है ।) 


४, द्वितीये (ङ) for (द्वितये) ५. षड्राशयुत for (षड्राशियुत) 
(च) १. हृतं for (हते) ३. प्राकरभदला for (प्रोह्यदला) 
(इ) २. राद्ये for (xri) 


१. चक्रास्रोह्य (ग) (ङ) for (aaa) 
२. मंदोच्चोतक्षेप्यम्‌ (ग) for (मंदोच्चे) 
(Fro 'मंदोच्चे' पर श्लोकाध समाप्त ।) 
३. m for (aè) 
(ग) v. स्पुटोच्च for (स्फुटोच्चयो) 
१, क्षय्यं for (क्षेप्यं) 
(fao इससे द्वितीय पंक्ति का आरम्भ) 
. स्पष्ट: (s) for (स्पष्ट) 
(fao इसकी श्लोक संख्या १७ है।) 
(च) १. maiar for (aaee) ६. तत्स्पष्ट for (तरसपषटं 
(s) ३. पुर्वेवतुशेषम्‌ for (पूर्ववद्धेषम्‌) 


an ° 


(Fao इलोक की दूसरी पंक्ति “क्षेपम्‌” शब्द से आरम्भ होती है ।) 
t& (0) (fro इसकी श्लोक संख्या १८ है) 


(ब) १. भुत्तघाङ्गादीनाँ for (भुत्तथार्कादीनां) 
(ङ) १. भुत्तचार्कादीनां for (भुत्तथार्कादीनां) 


( १०७ ) 


मंडलशेषात्‌ स्वोच्चं विशोध्य शेषं चतुगुंणालब्धस्‌ | 
कंद्र यदा निजिनग्रपा जीवा गतयेयगतयो d: ! २० ॥ 
छेदचतुथ बाहुयंयागतगतस्तथा तगतेस्तथा कोटिः । 
प्राग्वदिनेन्दुभुजफलं तथाफलं भसुतादिनास्‌ ॥ २१॥ 
फलचापकला गुरिते छेदे मंडलकलाह्वत लब्घम्‌ । 
संडलशेषे पुरवेवद्रणधनमस्माद्‌ ग्रहः स्पष्टः ॥ २२ N 


AA 


Fu uu ^g 


१. गुणात्‌ (ङ) for (गुणा) २. गतयेयँ: (ग) गयेयैः for (गतयोयै) 
(ग) ३. शेखात्‌ for (शेषात्‌) Y. शेखाइच for (शेषं च) 
५ पदानि for (यदानि) (च) (s) 
(fro इसकी इलोक संख्या १६ है ।) 
) १. d for (3:) 
(ङ) Y. aza for (शेषं) ६. चतुग्‌णाल्लब्धम्‌ for (चतुर्ग्‌ शालन्धम्‌) 
२. गतयेयेः for (गतयोयेः) 


२१. (घ) १. चतुर्थेबाहियें (ग) चतुथेर्बाहु for (चतुर्थे बाहुयें) 
. यगतागतगवे (गे) यगतागतगत for (यागतगतै) 
. सुतादीनाम्‌ (ग) (ङ) for (सुतादिनाम्‌) 
(ग) भु लुप्त है । (fro इसकी इलोकसंख्या २० है ।) 
(च) 


१ 

२ 

३ 

४ 

१. aqaaigd for (चतुर्थे बाहुयें) २. यगतागतगतैस्तथा (यागतयतैस्तथा) 
३. सुतादीनां for (सुतादिनाम्‌) * 

१. चतुर्थर्बाहो for (चतुर्थेबाहु) २. येयगता for (येया) 

५. मन्दफलं for (तथाफलं) 

१ 
२ 


. कलाहृते ल्लब्धम्‌ (ग) for (कलाहुत लब्धम्‌) 
. पुर्वेवहणाघन (ग) (s) for (पुववद्रण) 
(वि०--यहाँ संख्याफ्रम २२ के स्थान में २३ लिखा gar है) 
(ग) यहाँ इलोक संख्या २१ है । २२ वाँ श्‍लोक इसके स्थान पर निम्नांकित हे-- 
भुजकोट्य शो न गुणामार्द्धाशातश्चतुर्थं भागोनेः । 
पंच द्वींदुखच॑ द्रैविभाजिता व्यासदलगुरिता: ॥ २२ ॥ 
(च) १. हृतेल्लब्धं for (हृतलब्धम्‌) २. पूर्ववहणाषन for (पुर्ववद्वणघन) 
३. (fro क्रमसंख्या २३ श्रंकित है 1) 
(ङ) १. कलाहुते for (Farga) 


( ss) 


3 : १ २ 
तज्ये परमफलज्या संगुशितांत्‌ फ फले विनाद्याभिः | 
Y 
इष्ठोच्चनीचवृत्तव्यासाद्धं परमफलजीवा ॥ २३ ॥ 
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२३, (घ) — fo अतिरिक्त श्‍लोक — 


तज्ये परमफलज्या संगुणितात्फले विभुजकोट्य शो न गुणा भार्डशास्त "चतुर्थ 
भागो ने: । पंचद्वींदुखचंद्र विभाजिता व्यासदलगुणिता: ॥ २३ ॥ 


(fro यह इलोक यहाँ २३ संख्याक्रम पर पाया गया) 
२३. (घ) (वि० 'इसकी क्रम संख्या २४ है ।) 
t. तत्पले (ग) संगुणितास्तत्फले for (संगुरितात्फफले) 
२. ज्याभिः (ग) (ङ) for (द्याभिः) 
(T) वि» अतिरिक्त श्‍लोक - 
ततुज्ये परमफलज्या संगुरितास्तत्फले विना ज्याभिः । 
इष्टोच्चतीचवृत्त: व्यासाद्धं परमफलजीवा H २३ ॥ 
३. तत्‌ ज्ये णि (तज्ये) 
(fao इसकी क्रम संख्या २३ है।) 
(च) यहाँ पर यह पंक्तियाँ लुप्त हैं-इनके स्थान में निम्नांकित शब्द किसी 
ग्रन्यलेख में-निम्नोपांत में भ्रंकित हैं । 
“भुजकोट्य शो गुणा भार्द्धांशास्तच्चतुर्थ भांतैः । 
पंचार्द्धां दुखचन्द्र विभाजिता व्यासदलगुशिता n” 
३. तद्ये for (wei) १. संगुणितात्फले for (संगुशितात्‌ फ फले) 
(वि? क्रमसंख्या २४ अंकित है ।) 


(ङ) २३ वाँ शलोक तिम्नांकित है-- 


:मुजकोट्य शोनगुण भार्द्धाशास्तच्चतुर्थभागोरन: | 
पडन्वद्दींदुखचन्द्र विभाजिता व्यासदलगुणिता ॥ २३ ॥” 
'तज्ये”*****जीवा' की क्रमसंख्या २४ है ! 

V. तज्ज्ये जि (तज्ये) १. तत्फले for (त्‌ फले) 


( १६८६ ) 


इष्टज्या सगुरिता पंचकयमलेक शुन्यचद्धमसा d 
इष्टज्यापादयतव्यासादं विभाजितालब्धम्‌ ॥ २४ ॥ 
नवतिकृतेः प्रोह्मपदं नवतेः संशोध्य शेषकला | 
एवं धनुरिष्दाया भवति ज्यया विना ज्याभिः ॥ २५ ॥ 
इष्टोइविकभृजांतरमित व स्फुट मध्यमांतरकलाभिः । 
वाह्वित्योदयिकेव्‌ स्वचरप्राराः स्वकलमेउम्‌ ॥ २६॥ 
त त त त तत तत त तत 
२४, (घ) (वि० इसकी क्रससंक्या २५ दी गई है ।) 
t. संगुणिताः (ग) (च) (ङ) for (संगुणिता) 
२. चन्द्रमसः (ग) शून्यचन्द्रसमः for (चन्द्रमसा) 
(च) २. चन्द्रमसः for (चन्द्रमसा) ३. इष्ट्या for (इष्टज्या! 
Y. (वि०क्रमसंख्या २५ अंकित है 1) 
(ङ) (वि० इस इलोक की क्रमसंख्या २५ है ) 
. चन्द्रमसः for (चन्द्रमसा) 


AJ 


9X. (घ) १. कलाः for (कला) (ग) शेषभागकला: or (शिषकला) 
२. धनुरिष्टयो for (धनुरिष्टाया) ३. ज्याया (ग) (a) (ङ) for (saut) 
(वि०--इसको संख्या २६ अंकित है) 
(ग) v. विज्याभिः for [विनाज्याभि:) 


(च) १. शेषभागकला: for (शेषकला) २. रिष्ट्या for (fxgrar) 
५. (fro क्रमसंख्या २६ अंकित है) 
(s) t. शेषभागकला: for (Jarat) ४. विनाज्याभि for (विनाज्याभिः) 
(fao इसकी क्रमसंख्या २६ है) 
(घ) १. इष्टौदयिक (=) for (इष्टोदयिक) 
२. मिंनवत (ग) fraag for (aa) 
३. तारिवव्यौदयिकेषु (ग) नारिवन्योदयिकेषु for (वारिवन्यौ यकेषु} 
(ग) Y. भुजातर for (भुजांतर) १. स्वरप्राणैः for (स्वचरप्राण:) 
(च) ६. (fro यहां क्रमसंख्या २७ अंकित है) (ङ 
(s) २. fro मिनवत्‌ for (मितव) ७. भिवत्‌ for (Naa) 
३, नास्विन्यौदयिकेषु for (वारिविन्यौदयिकेषु) 


( १६० ) 


स्वोच्चं वि ध्य कृत्वा प्राग्वत्फलमृणधन विपयस्वम्‌ । 
कार्यामनष्टेस्पष्टे पुनः पुननिइचलो मध्यः ॥२७ N 

४ 
मानार्द्धात्‌ षष्टिगुणादूभुक्ति हतान्नाडिकादिलब्धेन । 
राध्यंतान्‌ प्राणादि पइच!देतोकसंक्रांते: ॥ २८ N 
संक्रांति पुष्यकालो यल्लब्धं नाडिकादि तद्विगुणाम्‌ । 
स्नानजपहोमादिकोत्र धर्मो विशिष्टफल ॥ २६ ॥ 


nuu 
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२७. (घ) १. विविशोध्य (ग) स्वोच्चविशोध्य for (स्वोच्चं विशोध्य) 


(fao इसकी क्रमसंख्या २८ अंकित है) 


. विपर्यस्तम्‌ (ङ) for (विपयस्वम्‌) ३. कार्यमनष्टे for (कार्यामनष्टे ) 
. क्त्वा for (कृत्वा) ५. पुनः for (पुनः) 


(fao यहां क्रमसंख्या २८ अंकित है) (ङ) 


. स्वोच्चादू for (स्वोच्च) ३. कार्यमनष्टस्पष्टे for (कार्यामनष्टेस्पष्टे) 


. प्रागादिः (ग) for (प्राणादि) २. पश्चांदंतोक (ग) for (पश्चादेतोक ) 


(fire इसकी क्रमसख्या २९ ग्रंकित है ) 


. हता (ङ) for (हुता) Y. संक्रान्ते for (संक्रान्तेः) 


षष्टी for (ष्टिः) १. प्रागादिः (ङ) for (प्राणादि) 


. पश्चादंतोङ्कं संक्रांतेः for (पझ्चादेतोर्कसंक्रातेः) 
. (वि० यहां क्रमसंख्या २९ भ्रंकित है) (ङ) 


पझ्चादतोश्क for (पइचादेतोर्क) ७. मानार्धात्‌ for (मानार्द्धातू) 


. पुण्यकालो (ग) (च) for (पुष्यकालो ) 


(fro इसकी क्रमसंख्या ३० श्रंकित है) 


. होमदानादि (ङ) for (होमादि) ३. फलम्‌ for (फल) 

. (वि० यहां क्रमसंख्या ३० अंकित है) (ङ) । 

. पुण्यकालो for (पुष्यकालो) ४. तदुद्रिगुरास्‌ for (तद्विगुणम्‌) 
. होमदानादिकोऽत्र for (होमांदिकोत्र) 

* विसिष्टफलः for (विशिष्टफल) 


Ai 
— 
POOR IS RN, जण ण ce 


re, 
= 


( १११ ) 


एवं नक्षत्रांतातिधिकरणतों छजिप्रमाणाद्धात्‌ । 
LJ शनोभत्तथ z X 
षष्टिगणात्‌ रविशशिनोभत्तयंतर लब्घघटिकाभिः ॥ ३०॥ 
संक्रांतिस्थो यावत्करोति मिश्र फलं ग्रहस्तावत्‌ । 
यस्मात्तस्मादिष्टो राय तो परिदरति लोक: ॥ ३१॥ 
क्रार्डकंशशियतों भिन्नायनयोरपक्रमच्चे i 
रविशशिनोः सममधधृतयोगादिष वध्व्यतिपातः 1! ३२ ॥ 


Na af 


१. fata (ग for (तिथि) २. efa (ग) विक्षि for (छशि) 
(fro इसकी क्रमसंख्या ३१ है) 

३. करणी for (करणतो) ४. (च) (ङ) द्रवि for (त्रवि) 

५. भुत्तवतर for (भुत्तच तर) 

३. करणाँताछसि for (करणतोछशि) ६. क्रमसंख्यालुप्त 

७. नक्षत्रान्तात्‌ 01 (नक्षत्रान्ता) ३. करणान्ता for (करणतो) 

२. saf for (छशि) X. iaaa for (भृत्तथ तर) 
(fro इसकी क्रमसंख्या ३१ है) 1 


(fao इसकी क्रमसंख्या ३२ है) १. विमिश्रं for (मिश्रं) 
२. तस्माद्विष्टे (ग) तस्मादिष्टे for (तस्मादिष्टो) 
३. परिहरति (च) (ङ) for (परिदरति) 
४, sariat for (रायंतौ) ५. (fo क्रमसंख्या ३२ अंकित है) । (ङ) 
२. तस्माद्विष्टे for (तस्मादिष्टो) 


(Fao इसकी संख्या ३३ अंकित है) 1 

amr (ग) चक्रार्धेक for (aards) 

रपक्रमसमच्चे (ग) रूपक्रमसमत्वे 01 (रपक्रमच्चे) 

योगद्विषवद्वातीपातः (ग) तद्वषवद्ृ्यतीपातः for (योगादिषुवष्व्यतिपानः) 
, रपक्रममच्चे for (रपक्रमच्चे) 

. योगाहिषुवदयतीपातः for (योगादिषुवध्व्यतिपातः) 

. (fro maden ३३ अंकित हे) (ङ) 

. रपक्रमसमत्वे for (रपक्रमच्चे) ३. योगाद्विषदो for (योयादिषु} 
व्यतीपातः for (वध्व्यतिपातः) 


( १६२ ) 


बक्क च धृतमेकायतस्थयोः क्रांतिजीवयोः साम्ये । 
धनरविगरणियोगादग्नि वदूनाधिक mere: ३३॥ 
भुक्तं क्यलब्धदिवसः रवोंदुपातायुतोनकाः स्वफलः । 
प्रक क्रान्तिज्याधनुरिदो विक्षेपयुक्तीतस्‌ ॥ ३४ ॥ 
त्रिनवग्रहदु क्रान्तिमव तुलादी दिवाकरक्रांतः | 
उनायावदभावस्तावद्धावो न्यथाकन्होः ॥ ३५ ॥ 
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१. मेकायस्थयोः (ग) मेकायनस्थयो: for (मेकायतस्थयोः) 
२. इंधन (€) (ग) (च) for (धन) 
३. मरि (ग) (च) (ङ) for (fur) 
४. कलाभ्यः (ग) (च) (ङ) for (कलम्यः) 
(fao इसकी क्रमसंख्या ३४ अंकित है) (ङ) 

५. जीवायाः for (जीवयोः) (प्रथम पक्ति समाप्त) 
_ ६, दूसरी पक्ति का अंतिम पद । 

७. वरूनाधिक for (वदूनाधिक) 
(च) ८. क्रमसंख्या ३४ ग्रंकित है (ङ) | 
(इ) t. मेकायनस्थयोः for (मेकायतस्थयोः) 


३४. (धो १. gada (ग) (च) (छ) for (मुक्तं क्य) 
२. विक्षेप (ग) (च) (ङ) for (विक्षेप) 
(वि०-इसको क्रम संख्या ३५ अंकित. है ) 
(च) ३. अक्क for (अक) 
Y. (वि०-यहां क्रमसंख्या ३५ afer है) (F) 
. (ङ) ५. दिवसे for (दिवसँः) 


३५. (घ) t. त्रिनवणृहेंदु (ग) (a) (इ) for (त्रिनबग्रहेंदु) 
२. मेष (ग) (च) (ड) for (मेव) | 
४. ऊना (ग) (च) (ड) for (उना) ५, ऽन्यया (ड). for (न्यथा) 
(वि०--इसकी क्रमसंख्या ३६ अंकित है ।) 
(च) ६. कु दो: for (कॅन्दो:) 
| (वि०--यहां क्रमसंख्या ३६ श्रंकित है) (ङ) 
(ड) दे. दिवांकरक्रान्तेः for (दिवाकरक्रान्त:) 


PPL DA 


( १६३ ) 


व्यतिपातयोपक्रसयोदिवंसाम्ये dgd दिगन्यत्वे | 
श्रधिको दूनः कल्पो दिग्मेदेपक्रमः शशिनः ॥ ३६॥ 
मेषतुलादाविन्दोरपक्रमेख्यपक्रमः ुने । 
एष्यत्यधिके तीतो विपरीतः TRETA T ३७ n 
क्रान्त्यो्यु तिरत्यदिशोरेकदिशोरन्तर व्यतिपाते । 

१ E až 3 
एकादशो युतिरतरमन्यदिशो वधते प्रथमः ॥ ३८ ॥ 


३६. (घ) (वि०--इसकी क्रमसंख्या ३७ अंकित है) 
१. व्यतिपातोपक्रमयो (ग) व्यतीपातोपक्रमयो for (व्यतिपातयोपक्रमयो ) 
s. दिक्साम्ये (ग) दिक्साम्ये (च) for (दिवसाम्ये) 
३. दिग्भेदे (ग) (च) for (RAR) 
v. अधिकाप्यून: for (अधिकोद्य त:) 
१, व्यतिपातोपक्रमयो for (व्यतिपातयोपक्रमयो) 
५. वैद्धत for (fat) ६. (क्रमसंख्या ३७ अंकित है) (ङ) 
१. व्यतिपातोऽपक्रमयो for (व्यतिपातयोपक्रमयो) 
२. दिक्‌साम्पे for (दिवसाम्ये) ५. वृतो for (वैधृत) 
४. न्यूनः for (दूनः) ७. कल्प्यो for (कल्पो) 
३. ऽपक्रमः for (पक्रमः) 
३७. (घ) (वि०- इसकी क्रमसंख्या ३८ है) 
१. दूने (ग) wr for (Et) २. ऽतीतो for (तीतो) 
३. क्क्वि (ग) कङ्कि for (काकं) 
v. मेतुला for (मेषतुला) 
(च) १. दूने for (दुने) ३. कङ्किमकरादौ for (कर्किमकरादो) 
५. (वि०-यहां क्रमसंख्या ३८ अंकित है) (ड) 
१. दूने for (दुने) २. त्यधिकोऽतीतो for (त्यधिकेतीतो ) 
३. कर्कं for (ककि) 
३८. (घ) (वि०-इसकी क्रमसंख्या ३९ अंकित है) 
१. एकदिशो (ग) एदिशोर्यूति for (एकादशोयुति) 
(ग) २. व्यतीपाते (ङ) for (व्यतिपाते) 
(घ) १. एकदिशोर्युति (=) for (एकादशोयुति) 
i. (वि०--यहां क्रमसंख्या ३९ अंकित है) (ङ) 
(=) ४. tga for (वेघुते) 


Q^ 


( १६४ ) 


एवं द्वितीयराशियुतिहीनै रिष्टनाडिकास्वफलै: । 
एष्यदतीत वा यदिराशिद्वयसपि तदतरकप्‌ ॥ ३४ u 
छेदोन्यथा तदैक्यं घातस्येष्टघटिका प्रथमराइयोः । 
फलघटिकाभिर्मध्यं योरपि प्रथमराशिवज्ञात्‌ ॥ ४० ॥ 
तात्कालिकेग्र हेरसकृदिष्टघटिकाफलोनयक्त स्तैः । 
प्राग्वत्प्रथमे छेदः प्रमाणायोगाडलिप्तानाम्‌ ॥ ४१ n 
इष्टघटिकागुरानामसकृत फलनाडिकाभिरायंतः à 
व्यतिपापवैधृतानयनमन्यतंत्रेषु न ब्राह्म यात्‌ ॥ ४२ ॥ 


AANA WN 


(वि०--इसकी क्रमसंख्या ४० अंकित है) 


. एष्यदतीनं for (एष्यदतीतं ) 

. नाडिकाः for (नाडिका) १. ऐष्यदतीतं for (एष्यदतीतं ) 
. (fro—agt क्रमसस्या Yo अंकित है) (ङ) 

. युंतहीने for (यृतिहीनै) 


(वि०--इसका संख्याक्रम ४१ है ) 


. प्रमराशिवशात्‌ for (प्रथमरादिवशात्‌) 
. घतस्येष्ठ for (घातस्येष्ट) ३. द्वरपि for (द्वयोरपि) 
` (वि०--यहां क्रमसंख्या ४१ अंकित है) (ङ) 


(वि०--इसकी क्रमसंख्या ४२ है) 


. फलोनक्तं स्तैः for (फलोनयुक्तं स्तैः) 

. प्रथमछेदः (ग) प्रमछेद: for (प्रथमेछेदः) 

. रसक्रदिष्ट for (रसकृदिषट) v. (वि०-यहां क्रमसंख्या ४२ अंकित है) (s) 
. प्रथमरछेद: for (प्रथमेछेदः) 


(faro — इसकी क्रमसंख्या ४३ है) 


. श्रसङृत्फल (ग) for (असकृतफल) २. waid (ग) for (राद्यतैः) 
` व्यतिपात (ग) व्यतीपात (ग) व्यतीपात for (व्यतिपाप) 

- ब्राह्मात्‌ (ग) vanq for (ब्राह्म यात्‌) 

. गुरुनाम्‌ for (गुणानाम्‌) | 

. मसक्रत्फल for (मसकुतफल) ४, arana for (ब्राह्म यात) 

- (वि०--क्मसंख्या ४३ अंकित है) 1 (ङ) 

. WAST for (असक्ृत) 3. राद्यन्तौ for (राद्यतैः) 

- व्यतिपात for (व्यतिपाप) ४, ब्राह्मात्‌ for (ब्राह्म यात) 


( १९५ ) 


रविबिबमेकमार्गाछशिबिबापक्रमे भवति यावत्‌। 
तावत्फलं तदुक्त तावो तत्फलाभाव: ॥ ४३॥ 
ग्रहकक्ष्यायनतुल्याः कक्षास्तन्मंदशीघ्रपातानाम्‌ । 
यस्मात्तस्मान्न प्रथकक्षा कहप्पाइचलोच्चाद्याः ॥ ४४॥ 
पोलिशरोमकवाशिष्ट सौरपेतामहेषु यत्प्रोक्तम्‌ । 
तन्तक्षानयतं नायंभटोक्त तदुक्तिरतः ॥ ४५ ॥ 


(ग) रे 
4 
3 


४४. (ब) 


4AU A टू 


) 
(च) 
(ड) 


३ 
७ 
७ 


wv un uh 


(fao — इसकी क्रमसंख्या ४४ है) 


. मार्गा (ग) Arata शशि for (मार्गाछशि) 
. तदभावे (ग) तद्भावे for (तद्धात्रो) 


बिबापक्रमो for (बिबापक्रमे) v तावत्पलं for (तावत्फलं } 
तत्फलो भावः for (तत्फलाभावः) 


तदभावे for (तद्भावो) ६. (वि०-क्रमसंख्या ४४ अंकित है) (ङ) 


. मार्गाच्छशि for (मार्गाछशि) २. तदभावे for (तद्भावो) 


(वि०--इसकी क्रमसंख्या ४५ है) 


. gagat: (ग) पृथक्‌ कक्ष्या for (पृथकक्षाः) 
. कल्प्याइचलोच्चाद्याः (ग) कल्पाचलोच्चाद्यात्‌ for (कल्प्याइचलोच्चाद्याः, 


ग्रहकक्षायन तुल्या for (ग्रहकक्ष्यायनतुल्याः) ४. तस्मात्तते for (तस्मान्न) 
gagat: for (पृथकक्षाः) ५. (Fro क्रमसंख्या ४५ अंकित है) (ङ 


कक्षयेव for (कक्ष्यायन) १. पृथक्‌ कक्षा for (एथकक्षाः) 
तुल्या कक्षा for (तुल्याःकक्षा) २. कल्प्या for (कल्प्याशू ) 
स्तनमंद ater for (तन्मन्द) ८. चलोचाद्या for (चलोच्चाच्चाः) 


(वि०--इसकी क्रमसंख्या ४६ है) 


. तन्नक्षत्रानयतमस्‌ (ग) for (तन्नक्षानयनं} 


. पौलश for (पौलिश) ३. सोये for (सोर) 
. तन्तक्षत्रानयनं for {तन्तक्षानयनं) Y. (यहां क्रमसंख्या-“४६' अंकित है 1) 


. वासिष्ठ for (वाझिष्ठ) 


( १९६ ) 


magia क्षेत्रान्यूडूनि षट्‌ षट्‌ भवन्ति पञ्चदशाः । 
ऋत्षारिण समक्षेत्राण्यभिजि:द्रोगो भवत्येकः 1 ४६॥ 
केशादित्यविशाखा प्रोष्ट पदार्यम्ल घेश्वदेवार्ति । 

षट षद ज्येष्टाभररी स्वात्यर्डा जारूणाश्लेषा ॥ ४७॥ 
पंचदशात्रानुक्ता न्येको भिजदुक्तरक्षभोगोन्यः । 

तन्मानं नाक्षत्रं दुरधिगमं मंदबुदिनास्‌ ॥ ४८॥ 


४६. (घ) (वि० इसकी क्रमसंख्या ४७ है) 
१. menai (ग) (च) for (aerate ) 
२. क्षेत्राण्युडनि (ग) for (क्षेत्रान्यूडूनि) ३. पट्‌ (ग) we for (षट्‌) 
(ग) ४. 'षट' पद लुप्त है ५. दश: for (दशाः) ` 
(च) २, क्षेत्राण्युडूनि for (क्षेत्रान्यूडुनि) ३. पद्‌ for (षट्‌) 
६. (यहां क्रमसंख्या ४७ अंकित है 1) (ङ) । 
(ङ) ग्रध्यर्धाति भवन्ति षड्‌ नक्षत्राण्युडूनि षडर्धानि । 
पञ्चदश समक्षेत्राण्यभिजिःद्गोगो भवत्येकः ।।४७॥ 
for 
“अध्वर्द्धाद्ध क्षेत्रान्यूडनि षट्‌ षट्‌ भवन्ति TAAT: | 
ऋक्षाणि समकेत्राण्यमिजिद्धोगो भवत्येकः ।। ४६।। 
४७, (घ) (वि० इसकी क्रमसंख्या ४८ है) 
१. वेश्वदेवानि (ग) (च) (ङ) for (वैश्वदेवारिति) 
२. स्वात्यार्रा (ग) for (sarera) ३. इलेषाः (ङ) for (श्लेषा) 
(ग) v. मदार्यम्ल for (पदायं म्ल) 
(च) ५. विशाषा for (विशाखा) ६. प्रौष्ट for (प्रोष्ट) 
२. स्वात्यार्द्धा for (स्वात्यद्धा) ३. इलेषा: (ङ) for (a) 
७. (fao — यहां क्रम संख्या अंकित नहीं है) 
५, पदायंम्ण for (पदार्यम्ल) २. स्वात्याद्री for (sanagt) 
४८. (q) (वि०-इसकी क्रमसंख्या ४९ है) 
१, ऽभिजिदुक्त (ङ) for (भिजिदुक्त) 
२. भोगोऽन्यः (ग) भोगान्यः for (भोगोन्यः) ३. तात्मानं for (तत्मानं) 
. ` ४. मंदबुधीनाम्‌ (ग) (च) मंदबुद्धीनां {श (मंदबुद्धिनाम्‌) 
(ग) ५. aa (ङ) for (रक्ष) (च) ३. तत्मानं for (तन्मानं) 
६. (वि०-यहाँ क्रमसंख्या ४९ अंकित है) (ङ) 
(ङ) ३. यस्मात्‌ gem for (त्मानं नाक्षत्रं) v. मन्दबुद्धीनाम्‌ for (मंदबुद्धिताम्‌) 


LMG 


( १६७ ) 


झध्यद्धो समक्षेत्राणां मध्यगते लिप्तिकाः शशिनः । 
MEAS द्वेकगुरा भभोगलिप्तास्तदक्योना u ve ॥ 
भंडललिप्ताः शेषो भोगोभिजित्‌ शशांक भगणा वा । 
त्रिघनगुणाः सँशोध्याः कल्पदिनेभ्यो यदवशेषम्‌ ॥ ५० N 
Terie भिजितो भभोगलिप्तोनाः । 

भानि ग्रहभुक्तकला गतगम्या गतिहृता दिवसाः ॥ ५१ ॥ 
भफलं प्रोक्तमभिजितो मंगलपात्रासु संहिताकारंः । 
यस्तःद्ठो गोनोक्तास्ते गणकाः संहिताबाह्माः ॥ ५२ N 


CONV TOT EA LL ALESIS 


(वि०--इसकी इलोक संख्या ५० अंकित है ) 


. तर्देक्योना: (च) (ङ) for (तदैक्योना) 

. अष्यद्धाद्धं for (aerat) ३. मध्यगति {ङ) for (मध्यगते) 
,  अध्यर्ध्याद्धैक for (serata) 

. वि०--यहां क्रमसंख्या ५० अंकित 2) (v) 

. अध्यर्धाध for (asat) v. merata for (अध्यर्ड्ाद्ध क) 


(Fro— इसकी क्रमसंख्या ५१ है) 


. भोगोऽभिजित्‌ (ग) भोगोभिजितः for (भोगोभिजित्‌) 
. शशी for (शशांक) ३. भगणर्वा for (भगणावा) 

. (वि१--महां क्रमसंख्या ५१ है) (ङ) 

. ऽभिजितोभोगः for (भोगोभिनित) 


(वि०--इसकी क्रमसंख्या ५२ है) 

भुक्तिर्भोगाभिजितो (ग) दिनभुक्तिर्भोगो for (दिनभोगो} 
हृता (ग) (च) for (gar) 

लिप्तोनाम्‌ for (लिप्तोनाः) v. भुक्तिं for (भुक्त) 


. दिवसा for (दिवसाः) 
. (वि०- यहां क्रमसंख्या १२ है) (ड) 
. ऽभिजितो for (भिजतो) ७+ भोगो + 


(fro इसकी क्रमसंख्या ५३ है) १. नोक्तस्ते (ग) (ङ) for (नोक्तास्ते) 
सहिता for (संहिता) 
यात्रासु for (qarg) v. (वि०--यहां क्रमसंख्या ५३ अंकित है) (s) 
यात्रासु for (arm) 


( 985 ) 


१ ¢ २ ‘ गर्गा 
geatgaattar संहिता स्वभिहितानि "mis: । 
3 e * 
यस्मादूडुनितस्मान्नायंभटोक्त तदानयनस्‌ ॥ ५३ ॥ 
1 agan 
रार्याणां पश्चांशच्चतुभिरधिका ऽध्यायः। 
3 


OS NOON I LDL LD LD 
H 


५३. (घ) 


चतुदेशोध्याय: समाप्तः 


SNP un ununuh 


(वि०---इसकी क्रमसंख्या ५४ है) 


. भ्रध्यद्धा (ग) श्रध्यरद्धादि for (afg) २. क्षत्रणि for (क्षेत्राणि) 
, यस्मादुडूति (च) for (यस्मादुड्ति) 
, अ्रध्यरद्धादक्षेत्रार for (गर्ध्यादक्षेत्राणि) 


(वि०---यहां क्रमसंख्या ५४ अंकित है) । 


, अध्यर्धादि for (अर्घ्याद्ध) ३. यस्मादुइनि for (ग्रस्मादुडूनि) 
- चतुभि (ग) च्चतुभि for (चतुभि) २. चतुईशो (ग) for (चतुदंशो) 


'चतुदंशो' से 'समाप्त;' तक अंकित नहीं है । इसकी दूसरी पंक्ति निम्नांकित है 
'स्फुटगतिरुत्तरमन्या दिशा व्यूहयत्प्रस्नात्‌ ॥५४॥ 

पश्चादाच्चतुभिरधिका for (पः्चांशच्चतुभिरधिका) 

चतुह शोघ्यायः for (चतुर्द शोऽध्यायः) 

g for (चतुदेशोध्याय; समाप्तः) 

च्चतुभि for (च्चतुभि) 

न स्फुटगत्युत्तरमन्यानु दिशाऽनयया ऽभ्युपगमेत्‌ प्रदनान्‌ ॥५५॥ 

इति स्फुटगत्युत्तराध्यायदचतुर्दशः for (चतुदंशोऽध्यायः समाप्तः) 


( १६९ ) 


ग्रथ त्रिप्रहनोत्तराध्यायः 
पञ्चदराः 


9 5 १ २ 
स्फुटगत्युत्तरमन्या दिशानयाप्पूहयेत्प्रश्नम । 


योह्लपूर्वापरयोस्तुल्यछायांगुलाग्रयो बिन्दु । 
विक्ष्याक्गांन्त्याक्षांशे विना दिशो वेत्ति गणकः स: ॥ १॥ 
त्रिछायाग्रज्ञो यः क्रान्त्यक्षाक विना दिशो भ्रमणम्‌ । 
छायाग्रस्य दिनाड छायां खा वेत्ति गणाकः r3 

यः छायाग्र Be वा क्रांत्यक्षज्ञो दिशो विजानाति । 
शकुछाया्रमरो दिकज्ञो वा वेत्ति गणकः सः ॥ ३॥ 


, mq (च) for (प्रश्नम्‌) २. (वि०--यहाँ पर समाप्तिसूचक चिह्न है) 
. योऽह्न (ग) Ig: for (are) v. fag (ग) fag: for (faz) 


वीक्ष्य (ग) for (विक्ष्य) ६. विता (ग) for (विना) 


. स्फुटगतिरुत्तर for (स्फुटगत्युत्तर) 

. व्यूयत्प्रस्तात्‌ )। १४ ॥ for (प्पूहयेत्‌ प्रदनम्‌) 
. aise for (ata) १. विक्ष्य for (विषया) 
. fag for (fag) ६. विना for (विना) 

. योऽह्न for (atg) ४. fag for (fag) 


बीक्ष्य for (विक्ष्या) ७. क्रान्त्यक्षाशै for (arenai) 


. विना for (विना) 

. त्रछाया for (त्रिछाया) २. दि श्रद्धे छायां (ग) fer for (दिनाड़ें) 
. क्रांति क्षाके विना for (क्रान्त्यक्षाक विना) 

 क्रान्त्यक्षाक्के for (क्रात्त्यक्षार्क) 


त्रिच्छाया for (ramt) ३. क्रान्त्यक्षाक विना for (क्रान्त्यक्षाके विना) 


, दिनाध॑च्छायां for (fard छायाँ) 


. दिज्ञो for (दिशो) २. "m" यहाँ यह पद लुप्त है 
. यश्छायाग्र for (य: छायाग्र ) 


(fro इसकी श्लोक संख्या ४ है । तीन की संख्या का श्लोक लुप्त है ।) 
क्रत्यक्षज्ञो for (क्रांत्यक्षज्ञो) 


. यश्छायाग्रे 01 (a: छायाग्रं) १. fast for (feast) 
. शंकुच्छाया for (srg छाया) 


A xK ~ ~ 


( २०० ) 


£g aT विषुवछायाँ लम्बदनेज्ये करोति यो बहुधा । 
मध्यछायाकंज्ञो श्तांशान्यो dfe गणकः स: ॥ ४॥ 
यश्चवरखंडकलंकोदयाहिजानाति लग्नमुदयः स्वः | 

लग्ना घटिका छायांगत शेषनताच्च TMA: स: ॥ ५ Ut 
गतशेषनता घटिका छायातो भिष्टदिनदलछायां । 
बहुधाकक्रान्त्यइनान हृष्ट वा यो वेत्ति गणाकः सः ॥ ६॥ 


१. 
२. 


NON ४७ ४१ LIA LDL PDD LL LDS 


लंबक्षोज्य (ग) for (लंबधेज्ये) 
5क्षांशान्‌ (ग) aiaa for (श्रांशान्‌) 


(fro इसकी इलोक संख्या ५ है) 


. लंवक्षेज्ये £०7 (लंबइनेज्ये) ३. मध्यछायाध्वकंज्ञो for (मध्यछाया कंज्ञो) 
. क्षांशान्‌ for (srismq) 


. विषुवच्छायां for (विषुवछायां) १. लंबाक्षज्ये 01 (लंबश्रेज्ये) 
. मध्यच्छाया for (मध्यछाया) २. seram for (श्रांशान्‌ ) 


. खंड (ग) for (खंडकलं) २. लग्नादुघटिका (ग) for (लग्साघटिका) 


(वि० इसकी इलोक संख्या ६ है) 


. zamr for (aaia) v. नताइच (च) for (sare) 

. लग्नाद्धटिका for (लग्नाघटिका) v. नत्ताच्च for (नताच्च) 

. खण्डक for (खंडक) ५. लङ्कोदयान्‌ for (लद्धोदयाद ) 

श लग्नाद्‌ for (लग्ना) ३. घटिकाइछायां for (घटिकाछायां) 


. ऽभीष्ट (ग) भीष्ट for (fug) २. क्रान्त्यक्षानु (ग) for (क्रांत्यश्‍नान ) 
. इछायातो (ङ) for (छायातो) Y. छायाः for (छायां) 


(वि० इसकी इलोक संख्या ७ है) 


. ऽभीष्ट (ङ) for (fay) 

. बहुघाक्कक्ान्त्यक्षान्‌ णि (बहुघाकक्रान्त्यदनान ) 
` दलच्छायाम्‌ for (दलछालां) 

` बहुधा क्रान्त्यर्काक्षानु for (बहुधाकं क्रान्त्यद्नान) 


( २०१ ) 


क्रांतिज्ञः सममंडल झंकुकरां वयोश्वलंबज्ञः | 

जानाति कोराशंकुछाया घटिकाः स तंत्रज्ञ: ॥ ७ ॥ 
शंक्तलप्राच्यपरांतरद्वय॑ विक्षयो विजानाति । 
विषवछायामेक द्रष्टवादित्यं च गणकः सः॥ ८॥ 
पातलझक्मुदयंदुस्ते वा हग्ज्यां खे विजानाति । 

द्रक्‌ पाताल द्रकशंकोः पृथक्‌ तले वा स तत्रज्ञः॥ € ॥ 


Oe 


७. (घ) १. sifa: for (क्रांतिज्ञः) २. sf (च) (ङ) for (शंकू) 

३. कर्ण: (च) for (कर्ण) 
Y. वयोक्षलंबज्ञः (ग) च योक्षलंबज्ञः for (वयोरनलंबज्ञः) 
५. जानाति जानाति for (जानाति) ६. शंकू for (शंकु) 

(ग) (वि०-- इसकी श्लोक संख्या ८ है) 

(च) ४ वयोक्षलंबज्ञः for (वयोइनलंबज्ञः) 

(ङ) ३. कर्णं च for (कर्ण व) Y. योश्रलंबज्ञः for (योइनलम्बज्ञः) 

६. शंकुच्छाया for (शंकुछाया) 


८. (ध) वीक्ष (ग) वीक्ष्य for (विक्षयो) 
२. दृष्ट्वादित्यं (ग) (च) for {दरष्ट्वादित्यं } 
(ग) (वि०--इसकी इलोकसंख्या e है) 
(च) १. वीक्ष for (विक्ष) ३. व for (च) 
(s) १. वीक्ष्य for (faa) Y. विषुवच्छाया for (विषुवछाया) 
२. हष्ट्वाऽदित्यं for (द्रष्ट्वादित्यं) 


९. (च) १. मुदयेऽस्ते (ग) मुदयेस्ते for (मुदयंदुस्ते) 
२. हग्पावालगशंक्वोः (ग) हृग्पातालगशंकुको: for (द्रकृपाताल द्रकूशंको:) 
(ग) ३. विजानाति झि (विजानाति) 


Y. तत्रज्ञ: for (तंत्रज्ञः) ५. पाताल for (पातल) 
(वि०-इसकी भी इलोकसंस्या & है) 

(च) ५. पाताल for (पातल) २. हग्पाताल for (द्रकृपाताल) 
६. द्रगृशंङ्गोः for (द्रकशंको:) 

(s) ५. पाताल for (पातल) २. हकपाताल for (द्वक्पाताल) 


१. मुदयेऽस्तो for (मुदयेन्दुस्त) ३. खेविजानाति for (खे विजानाति) 
६. magat: for (द्रकृशंकोः) 


df 


६. oq 


दिनगतशेषप्राणोरिष्टार्का दिनदलान्ततेरथवा | 

भवति सममंडले ययस्तान्‌ कथयति स तत्रज्ञः ॥ १० ॥ 
सममंडलगः प्राणदिनगत शेष नते हिनार्ड्धाद्वा । 

यै भवति ज्ञत्वा तान्योऽर्क कथयति स तंत्रज्ञः ॥ ११॥ 
यः सममंडलशकुकरां व वीक्ष सुयमानयति | 
रविसममंडलशुन्ञो क्षं कथथति स तंत्रज्ञः 1 १२॥ 
रविलग्नांतर घटिका विनोदयलंग्नमिष्टघटिकाभिः i 
वेत्ति चराद्कदक्षं योक॑ज्ञो वा स तंत्रज्ञ: ॥ १३॥ 
paagi छायातो यहचराद्वमिष्टायाः । 
इृष्टचराद्धदिथवा umi कथयति स dot: ॥ १४॥ 


APAPP LDP LLL A INE 


१०. (घ) १. रिष्टा$्का (ग) रिष्ट्राऽको for (fegret) 
(ग) २. दिनगते for (दिनगत) ४. दिनदलान्नतेरथवा for (दिनदलाश्नतैरथवा) 
( 


५. समंडले for (सममंडले) ६. तत्रज्ञः for (तंत्रज्ञः) 
(च) १. sat for (af) 
1 
3 


११. (घ) १. न॑ते (ग) (च) (ङ) for (नतै) २. दिनाद्धद्वा (च) for (दिनाद्वाद्रा) 
(ग) 3. सममेडलग for (सममंडलग:) ४, यैर्भवति (च) for (येभवंति) 


१. नुयोकं for (न्यो$के) 


(च) ५. तान्योऽक्कं for (तान्यो$र्क) 
(s) t. Ratar for (दिवार्द्राद्व) ६. यो$क for (ASF) 
१२. (घ) १. शंकु (ग) (ङ) for (शंकु) २. वा (च) (=) for (व) 
३. वीक्ष्य (च) (ङ) for (वीक्ष) ४. कथति (च) for कथयति) 
(ग) ५. समंडल for (सममंडल) 
(ङ) & Sef for (क्षं) | 
१३, (ग) १. घटिको for (घटिका) 3. लग्त for (लं ग्न) 


(च) ३. योऽक्कंज्ञो for (योकज्ञो) 
(s) ३. योऽ्कज्ञो for (योकज्ञो) 


१४. (घ) १. यस्यराद्ध (ग) यहचचराध for (यश्चराद्धं ) 
_ २. कथति for (कथयति) 


(ग) ३. चराद्ध for (चरा्द्धाज्ञाक) ४' चराद्ध दथवा for (चराद्वादथवा) 
` (च) ३. ज्ञाक्क for (mẹ) 


(s) 3. चरावज्ोञ्कै for (qeata) ४. चरार्घादयवा for (चरारद्वादथवा) 


( २०३ ) 


५ १ f ६ २ sid 
मध्यछायातो क्षविदानयति रविवाक रज्ञोइनं । 
3. Rd = 
योग्राकंज्ञो लंबाक्षज्ये कथयति स तंत्रज्ञः ॥ १५॥ 
६ ९ | z R 
उदयेस्तमये चाग्रां वेत्ति fears नतोन्ततज्ययः | 
Y 3 ,% , 
ताभिविषुवछाया इनज्यालंबान्‌ स तंत्रज्ञ: ॥ १६ ॥ 
LM Y द 
दितरात्र्यध यशचरदलाद्‌ विना स्वेकरोति वाताभ्यां । 
क 3 3 * 
भ्रक्षावलंबको*वा नस्तमयार्कात्स तंत्रज्ञः ॥ १७ ॥ 


POPPA LDL LL 


w^ u^ ॥ 


१५. (घ) t. छायातोक्षविदानयति (ग) तोऽक्षविदानब्दि for (छायोतोक्षविदानयति) 
२. रविवाकरज्ञोक्षमु (ग) *विदिवाकरज्ञोउक्षम्‌ for (रविदिवाकरज्ञोऽक्षम्‌) 
३. लोबाक्षज्ये £०7 (लम्बाक्षज्ये) 


(च) २. रविवाक्रज्ञोक्ष for (रविवाक्‌रज्ञोइन ) ३. योग्राक्कज्ञो for (योग्रार्कज्ञो) 
Y. लंबाक्ष्यज्ये 1०7 (लंबाक्षज्ये) 


५. मध्यच्छायातो for (मध्यछायातो) 

१. ऽक्ष for (क्ष) ३ योऽग्राकंज्ञो for (योग्राकज्ञो) 

६. रवि for (रवि) २. दिवाकरज्ञो$्क्षम्‌ for (वाक्रज्ञोश्रं) 
Y. लम्बाक्षांशान्‌ for (लम्बाक्षज्ये) 


१६. (घ) १. ami (ग) (ङ) for (चाग्रां) २. ज्ये (ग) ज्येयः for (ज्ययः) 
३. क्षज्या (ग) क्षप्या for (श्रज्या) 


(ग) v. विषुवा for (विषुवछाया) X. लंबात्‌ for (लंबान्‌) 
(च) ३. क्षज्या for (इनज्या) 


(ङ) ६. उदयेऽस्तमये for (उदयेस्तमये) २. ज्ये यः for (ज्ययः) 
४. विषुवच्छाया for (विषुवछाया) ३. क्षज्या for (श्रज्या) 


१७. (ग) १. नस्तमयाकं fo: (नस्तमयार्कात्‌) २. नस्तमयार्को for (नस्तमयार्कात्‌) 
३. नस for (त्स) 


(च) v. त्निरात्र्याधे fcr (दिनरात्र्येधे) १. नस्तमयाक्कात्स for (नस्तमयार्कात्स) 


(s) v. लुप्त! for (दिनरात्र्येषे) +. दलंविना for (दलादविना) 
. +दिनरात्र्यर्घे + t. ऽतस्तमयार्कान्‌ for (नस्तमयार्कात्‌) 


an 


( २०४ ) 


ga निवक्योनां प्रश्‍नानामुत्तरं चतुःषष्टि | 
श्रायांत्त्रिप्रनोक्ताशेषप्रश्‍तोत्तरोक्तिरतः ॥ १८ ॥ 
विषवछाया गुणिता स्वाहोराब्र्याद्धे भाजिता त्रिज्या i 
क्रान्तिद्वादहागुणिता फलचापकला श्र भिः सहितः ॥ १६ ॥ 
स्वचरप्राणौदिनगतशेषँः सममंडले रतिर्भवति । 
फल चापाझन्यभिस्तिथि घटिकाभि नताभिर्वा ॥ २० ॥ 
उदयसममंडलान्तरं घटिकाज्यालंबकाहतं TWAT । 
श्रक्षज्यया हृतां तत त्क्ांन्त्था व्यासाद्वंसंगराया ॥ २१ ॥ 


१८, (घ) १. श्रार्यानवकोक्तानां (ग) (ङ) for (आयनिवक्त्योनां) 
. आर्यास्त्रि (ग) (च) for (ग्रायास्त्रि) 
(ग) 3. प्रस्नाना for (strat) ४. प्रस्तोक्ताः for (प्रश्‍नोक्ता) 
(च) १. श्रार्यानवक्धानां for (ग्रायनिवक्योनां) 


१ 
E: 
3 
१ 
५. षष्ट्या for (षष्टिः) २, ग्रार्याणां for (ग्रायास्त्रि) 
Y. प्रश्‍नोबत्या for (प्रश्नोक्ता) 
१. गुणित (ग) गणित (इ) for (गुणिता) 
२. Ward (ग) (s)for(xreura ) 
(ग) ४. त्रिज्याः for (त्रिज्या) 
t. गुणित for (गुणिता) २. रात्राद्धं for (wana) 
३. कलासुभिः for (कलाश्रूभिः) 
५. विषुवच्छाया for (विषुवद्धाया) 
१. चापाशूनाभि (ग) चापास्तनुभि for (चापाशून्यभि) 
२. श्च तानिर्वाः (ग) नेताभिर्वा for (नतामि) 
३. दिन for (दिन) १, शुन्याभि for (शन्यभिः) 
२. न्वताभिर्वाः for (नताभिर्वा) 
(ङ) १. चापन्यूनाभि for (चापाशून्यभि) २. नेताभि for (नताभि) 
ज्यां (ङ) for (ज्या) २. लंबकाहता (ङ) (ग) लंबकाहलां!०ः (लंबकाहतं) 
रे अज्यया (ग) ग्रक्षया for (ग्रक्षज्यया) 
` हैत्यांतक्रात्त्या (ग) हुतांत्यक्रान्त्या for (gat ततत्क्रात्त्या) 
(य) ५. मडलांतरघटिकाज्यां for (मंडलान्तरं घटिकाज्या) 


(च) २. हृतां for (हतं) ४, हृत्यांतक्रांत्या for (हृतांततत्क्रान्त्या) 
(ङ) Y. garsas for (हृतां ततत्क्रान्त्या) 


w^ 


[ २०५ ) 


लब्धधनुरविरजाक्ष कर्कटकादो विशोद्ध चक्रार्ढात्‌ । 
तज्या तदुदय सममंडलांतरा क्षुज्ययाभक्ता ॥ २२ It 
प्रश्‍न सममण्डला सुक्रमज्यया संगुणा ARTA: | 

प्ररत घटिकाभिरेवं गतघटिकाभिर्भवत्यह ॥ २३ ॥ 
त्रिज्यादिनाद्वेसममंडलांतरा सुज्यायाः कृतिविशेषः । 
स्वविषयविषुवद्धाया वगख गुणो द्विवा प्रथमाः «Wo 
व्यासादक्मंभक्तौ लब्धं ध्वादशकवर्म संयुक्तम्‌ । 

छेदो द्रितीयराशे लब्धं पदं क्रान्तिरर्कातः ॥ २५ ॥ 


PPL LPP LL PPL LOLA PP LP LLP LL FS 


. रजादौ (ग) (च) for (रजाक्षे) २. विशोध्य (ग) (च) for (Fritz) 
. कक्केट for (ककेट) ४, सूज्यया for (क्ष्ज्यया) 

. feit for (रवि) १. ऽजादौ for (Tå) 

. कवर्याकौ यदि for (ककटकादौ) २. विशोष्य for (faata) 

. तज्ज्या झि (asat) 


, गत शेषो मिर्भवत्यह्वः (ग) गतशेषाभिभेवत्यङ्वः for (गतघटिकासिभवत्यह: ) 
, प्रस्त for (प्रश्‍न) ३. प्रस्न for (प्रश्‍न) 

, Wap: for (Taq) गतशेषाभि (ङ) for (गतघटिकाभि) 
. qarg: (2) for (भवत्यहः) 

. STH qi: for (सक्कत्सुयं:) 


- सुज्ययोः (गं) (ग) (ङ) for (सुज्याया:) 

. विषुछाया (ग) (च) for (विषुवछाया) 

. प्रथमः (ग) (च) (ङ) for (प्रथमाः) 

. दिनासम for (amdan) ४. स्वविष for (स्त्रविषयं) 
: विषुवच्छायावर्गेण for (विषुवद्धायावर्गेण ) 


. वग्नं for (at) (ग) s भक्तो for (वर्गभक्तौ) 

. ara (ग) for [घ्वादश) ३. संयुक्ताम्‌ for (संयुक्तम्‌) 
. सेन्धपदं (ग) (च) (ङ) for (लब्घंपर्द) 

. रवर्कातः for (रकति:) 

. व्यासार्ध वगंभक्तो for (emm भक्तौ) 

. द्वादशज for (same) ४, xis: for (रर्कातः) 


( २०६ ) 


सममण्डल झाक गुणाक्षज्या जीनभागजीवया भक्ता d 
फलधनुरकों जादौ कर्क्यादो प्रोह्य चक्रार्डात्‌ ॥ २६ ॥ 
द्वादशगरिताक्षज्या विषुवछायो ग॒णावलबज्या à 
सममंडल कर्कादो क्रान्तिज्ये भास्करः प्राग्वत्‌ ॥ २७ ॥ 
परमापक्रमजीवा तत्कालिकसुयबाहुसंगु रिता । 
सममंडलशंकुह्वताक्षज्या तच्चापमक्षांशा: ॥ २८ ॥ 
लंकोदयचरदलवद्रविलग्नाभ्यां पृथक्‌ प्रथक्‌ प्राणा: । 
कृत्वा तदंतरक्यं मुगकर्क्यादिष पृथक लिप्ताः॥ २९ ॥ 


PAPA PIII र र रक लन कछ कछ क क क VV VV VV VP FS YFP 


२६, (घ) १. दिन (ग) जिन for (जीन) २. भक्ताः (ग) for (भक्ता) 
(ग) ३. क्षय्या for (क्षज्या) 
(च) ३. जिनभाग for (जीनभाग) ४. धनुरकर्को for (agi) 
. (ङ) 3. ऽक्षज्या for (क्षज्या) १. जिन for (जीन) 
Y. रर्कोऽजादौ for (रकोजादौ) 


२७. (घ) t. करांकृते (ग) erg (ङ) for (कर्कादौ) 
(ग) २. क्षय्या for (क्षज्या) 

_ ३, विषुवछाया for (fagaga (च) for (विषुवछायो) 

(च) १. saga for (कर्कादौ) 

(इ) २. sasar for (क्षज्या) ३. विषुवच्छाया for (विषुवछायो ) 
२६. (4) t. तात्कालिक for (तत्कालिक) 

(ग) २. हृता for (gar) ३. क्षय्या for (क्षज्या) 

(ङ) ३. sawat for (क्षज्या) 


१. प्राणान्‌ (ग) (च) for (प्राणाः) 
२. मृगकक्धादिषु (ग) मृगकर्कादिषु for (मृगककर्धादिषु) 
३. पृथर्लिप्ता: (ग) (च) (ङ) for (पृथकूलिप्ताः) 
(0. (ग्‌) ४. लंकोदचरदलद्रवि for (लंकोदयचरदलवद्नवि) 
` (च) २. सृगकक्कर्धादिषु for (मृगकक्धादिषु) 

(ङ) १. प्राणान्‌ for (प्राणाः) 


३०, 


( २०७ ) 


सेषादिवु कर्कादिष faster भार्डा तुलादिषु aarat । 
मकरादिए संशोध्याइचक्ररवि भुक्ता लिप्ता वा ॥ ३० ॥ 
लग्नकालायद्य ना सचकालिप्ता विना स्वराइयुदयः । 

एवं स्फुटाभवत्यकं लग्नयोरंतरप्रारणाः ।। ३१ 0! 
ग्रष्टयमाश्र्‌ त्य गुणा दिगिष कालीना रदाः सतिथिलिप्ताः 
स्वचराद्भांशरूना विपरीता संयुता व्यस्त ॥ ३२ Ut 


(घ) १. 


२ 
Y 
4 


(च) १. 


कक्यादिषु (ग) कर्क्यादिषु (s) for (कर्कादिषु) 

arafa (ग) for (maf) ३. amaf: (ग) for (serat) 
चक्राद्रवि (ग) (च) (ङ) for (चक्ररवि) 

भुक्तलिप्तोनाः (ङ) (ग) भुक्तलिप्तोना for (भुक्तालिप्तावः) 


कक्‌वर्चादिषु for (कर्कादिषु) ६. तुलादीषु fer (तुलादिषु) 


a. “सभार्द्धा लुप्त ५. भुक्तलिप्तोनाः for (भुक्तालिप्तावा) 


. शोध्या for {विशोष्य 


. लग्नकला (ग) (च) (s)for (लग्नकाला) 
. यद्यता: (ग) (च) (s)for (maar) 

- सचक्रलिष्ता (ग) (ङ) for (सचकालिप्ता) 
. राइयुदयै: (ग) रास्युदयैः for (स्वराइयूदयँः) 


. दिना for (विना) 


. सचक्रलिप्ताः for (सचकालिप्ता) ४. स्वराइयुदयैः for. (स्वराश्युदयैः) 
. भवंत्यक्कं for (भवंत्यकं ) 


. स्वराश्युदयैः for (त्वराइयूदयैः) e. tag for (स्तर) 

. यमाः (ग) (च) (ङ) for (यमा) 

ONT (7) for (श्रृत्यगुणा) 

. कलोना (ग) (च for (कालीता) v. eat: (च) for (खना) 
. व्यस्तैः (ग) (ङ) for (व्यस्त) 


, विपरीताः (ङ) for (विपरीता) 
६. दिपरिताः for (विपरीता) 


( २०८ ) 


ब्यस्ता चा जादीनां कलांशलग्नमिष्ठघटिकांतो: I 

लग्ना घटिकाः कालांशे fadd स्वराइयूदयैः ॥ ३३ ॥ 
gaa चराद्ध ज्या क्षयबृदधिज्याद्युरात्रिदलगुरिणता । 
व्यासाद्वेन विभक्ता क्षितिजा द्वादशगुणा भक्ता ॥ ३४ ॥ 
क्रांत्याविषवछाया क्षितिजेष्ठ क्राम्तिवणयोगं पदम्‌ । 

ay क्षितिजापक्रमजीवे त्रिज्या गुणोभक्ता ॥ ३४ ॥ 
भ्रर्काग्रयाक्षकलंबकजीवे दिनकृतचरासुविज्ञाने | 
ग्रकेज्ञाने ज्ञाने विषवछाया चराभुनाम्‌ ॥ ३६॥ 


३३. (घ) १. व्यस्तशचाजादीनां (ग) (च) (ङ) for (व्यस्ताचाजादीनां) 
२. कालाँशा (ग) कालांशौ for (कलाँश) 

३. लग्नाद्वटिकाः (ग) (च) (ङ) for (लग्नाघटिकाः) 

v. कालांशक (ग) (च) (ङ) for (कालांशै) 

५. विनैवं (ग) (च) (s) for (fria) 
६ 
3 
1 


Fut 


. स्वराइयुदयैः (ग) (च) (ङ) for (स्वराव्यूदय:) 


(च) २. कालांश for (कलांश) (ङ) २. aiam for (कलांशलग्न) 
३४, (च) १. क्षयं for (क्षय) 

(ग) २. चराद्व॑ज्या (ङ) for चराद्ध॑ज्या) ३. गुणिताः for (गुणिता) 

(च) ४. इष्टाक्के for (aprè) २. द्याक्षय for (ज्याक्षय) 


(ङ) X. द्य रात्रदल for (द्य रात्रिदल) 
३५. (घ) १. वगंयोगपदमु (ग) (च) for (वरायोगंपदम्‌) 
| २. ग्वा (ग) श्रप्रा for (अग्र) 3. जीव (ग) जीवा for (जीवे) 
v. गुणेभक्त (ग) (च) (ङ) for (गुणोभक्ता) 
` ्रक्षिति for (ar क्षिति) ३. जीवत्रीज्या for (जीवेत्रिज्या) 
. वर्गयोगपदम for (वर्णायौगंपदस्‌) २. ग्रग्रा for (wT) 
. FIT for (कृतचरा) (ग) दिनक्रञ्चरासुविज्ञाते 01 (दिनकृत चरासुविज्ञाते) 
. अर्का (ग) for (प्रक) ३, चरासूनाम्‌ (ग) (ङ) for (चराभूनाम्‌) 
` 'क यहां 'क' लुप्त है (च) (ङ) ५. ज्ञाते ज्ञाते for (ज्ञाने ज्ञाने) 
. अवर्काग्न for (aata) ४. लंबक for (कलंबक) 
. दीनकृश्चरा for (दिनकृतचरा) २. श्रर्क्काज्ञाने for (अर्क॑ज्ञाने) 
` चरासूनां for (चराभूनाम) 
' अर्काग्रयाऽक्ष for (भ्रर्काग्रयाक्ष) १. कृच्चरासु for (कृतचरासु) 
* अर्काञ्चाने झि (mamà) ७, विषुवच्छाया for (विषुवछाया) 


~ s 
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LAL LS PPPS 


घ) 


३७. ( 


(, २०६ ) 


ASAT GACT ज्या क्षयवृद्धि ज्यातदकवधकृत्या । 
त्रिज्याविषवछाया वधवर्गो युतवधछेदः ॥ ३७ N 
व्यासाद्धक्रते मूल क्रांतिज्यावासदलगुणा भक्ता । 
जीनभागजीवया लब्धचापमर्कपादैः Er ॥ ३८ ॥ 
विष्वछाया भक्ता स्वचरादंज्येष्टमात्यया भक्ता गुखिता । 
लब्धस्प चापमिष्ठ i छायायाइचरदलप्राराः ॥ ३९ d 
स्वचराद्धज्याभक्ता विषवछायेष्ट चरदल श्र नाम्‌ । 
गुरिताज्येष्ठ चरदल विषवछाया फलं भवति ॥ ४० ॥ 


किक 


PL LS LSP uh २ 


. चराधस्य (ग) इष्टचराद्धस्य for (APATTA | 

. कृत्याः (ग) कृत्या for (कृत्या) ३. aai for (वघवर्गो) 

. हृताछद: (घ) हृतछेदः for (युतवघछेद:) 

. अ्ष्टचराद्धंस्य ज्या 07 (अष्ट्रचराद्धयस्य ज्या) २. क्रत्या for (कृत्या) 
. हृतछेदः for (वघछेदः) 

- इष्टचराधंस्य for (अष्ट्रचराद्ध यस्य) ५. विषुवच्छाया for (विषृवछाया ) 

. युतहृतरछेदः for (युतवधछेदः) 

. कृतेमू लं (ग्र) भुक्त मूल for (क्रतेमूलं) २. व्यास (ग) (ङ) for (वास) 
. जिन (ग) (च) (ङ) for (जीन) ४. मर्कः for (मक) 


पदेः (ग) (ङ) for (पादैः) 


. लब्ध for (लब्ध) 

. कृते for (क्रते) Y. मक्के: for (मर्क) 

. कृतेमू लं for (mesi) 

. व्यया गुणिता (ग) न्यया गुणिता for (त्यया भक्ता गुशिता) 
. ज्येष्टयान्यया गुरिता for (ज्येष्टयात्ययाभक्ता गुणिता) 

. विषुवच्छाया for (विषुवछाया) १, ऽन्यया for (त्यया) 
. मिष्टच्छायाया for (मिष्ठछायाया) 

. घराद्धेज्या (ग) व्यचराद्व॑ज्या for (चराद्धेज्या) 

. चरदलासूनाँम्‌ (ग) (ङ) for (चरदलर्नुनाम्‌) 

. ज्ययेष्ट for ज्ययेष्ट) 

: चरदलामूनां for (चरदलश्रुनाम) ३. dg for (sig) 
. चराधंज्या for {चराद्धेज्या) ३. ज्ययेष्ट for (ज्येष्ट) 


. विषुवच्छायेष्ट for (विषुवछायेष्ट) 
. विषुवच्छाया for (विषुवछाया) 


( २१० ) 


x 


मध्यमछायाग्रमुदक्‌ शंकुतलादक्षनतभागः । 

दक्षिणातो यदि सौम्याः स्वाक्षांशा सर्वदा याम्याः ॥ ४१ ॥ 
द्य दलनतोक्षांशानामेक दिशानामंतरं यतिभेदे । 
क्रांत्यशाः प्रागदिनः क्रांत्यंशोरेव मक्षांशाः॥ ४२॥ 

उदये ज्येष्टापक्रम जीवा कृत्यंतरात्पदं क्षितिजा । 

व्यासा गरा क्षितिजा भक्तोदयजिवया कक्षः ॥ ४३ ॥ 


OANA ON 


(3) 


(ङ) X. व्यासाघं for (व्यासार्द) 


^ 


. मध्यछाया (ग) for (मध्यमछाया) 
` तलाहृक्षिणे (ग) तलाहक्षिणोवतभागा: for (aafaa नता भागाः) 


. नता (ङ) for (नता) ४. भागाः (ङ) (भागः) 
. स्वाक्षांशाः (च) (ङ) for (स्वाक्षांशा) 
. दक्षणतो for (दक्षिणतो) ७. याम्या for (याम्याः) 


. मध्यछायाग्रमुदक्‌ for (मध्यमछायाग्रमुदक्‌) 
. इक्षिणातो for (दक्षिणातो) 
. मध्यच्छाया for (मध्यमछाया) २. दक्षिणा for (दक्ष) 


` नतांक्षा शानामेक (ग) नतः क्षांशानामेक for (नतोक्षांशानामेक) 
. भेदो (ग) भेदे for (भेदे) 

. anafaa: (ग) प्राम्वदितः for (प्रागदिनः) 

. miada (ग) (च) (ङ) for (क्रान्त्यंशोरेव) 

. युति लुप्त है 


“क्रांत्यंशा: प्राग्वदितः” दो बार लिखा गया है। 


« चू दलनताक्षांशानामेक for (er दलनतोक्षां्ानामेक) 
. प्राग्वदिनः for (प्रागदिनः) 


* नताक्षांशानामेक़ for (नतोक्षांशानामेक) 
. दिशामन्तरं for (दिशानामंतर) ३. प्राम्वदतः for (प्रागदिनः) 


. उदय (ङ) for (उदये) २. क्षितिजाल्पा for (क्षितिजा) 
- जीवयाक्षज्या (च) for (जिवयाकक्षः) 


W JA 


" परक्षेज्यात्‌ THT: ॥४३1। for (कक्षः) 


जीवयाक्षज्या for (जिवयाकक्षः) ` 


३, जीवयाऽक्षज्या for (जिवयाकक्षः) 


( २११ ) 


उदय ज्ययाविभक्ता क्रांतिज्या व्यासगुणालंबः । 
द्वादहगुणिता क्षितिजा विषवछाया हुता क्रान्तिः ॥ vv n 
यष्टिव्यासाड़ेंग्राप्राच्यपरा भास्करांतरांशज्या । 
fuugaa सूत्रं तत्त्रिज्या कृतिविशेषपदस्‌ ॥ ४५॥ 
दा दले शक्‌ न ava प्राच्यपराया यदि स्थितः झंकः । 
उदगना दक्षिणतः स्तदंतरेणाधिकार्काग्रा ४६॥ 
उत्तरगोले नं तदं याम्य गोलगे सुय । 

शंकृतल शक्‌ ge विषुवछाया हिषट्क गुरास्‌ ॥ ४७ it 


£v. (घ) १. हृता (ग) (च) for (हृता) 
(ग) २. ज्याया for (ज्यया) ३. +दल+ (ङ) (च) 
४. लब्धाम्‌ for (लम्बः) 
(ङ) ५. विषुवच्छाया for (विषुवछाया) 
४५. (घ) १. sat (च) for (ar) 
(ग) २. 'तरां' पद लुप्त है 
३. मुदयास्तसूत्रं (ङ) for (मुदयामूत्रस्‌) 
४. क्रांति 101 (कुति) 
(च) २. ज्याः for (ज्या) 
(ङ) १. व्यासार्घेऽग्रा for (व्यासाद्ध ग्रा) 
४६. (घ) १. दक्षिणत (ग) for (दक्षिणतः) 
२. ऽधिका for (धिका) 
(ग) ३. aaa for (द्य दले) ४. शंकुतज्ये for (शंकुनतज्य) 
५. उदगुना for (उदगूना) ६. काकाग्रा for (कार्काग्रा) 
(च) ७. तछे for (तज्ये) १. दक्षिणांत for (दलिगात:) 
६. ऽधिकार्व्काग्रा for (धिकार्काग्रा) 
(ङ) १. दक्षिण॒त for (दक्षिणतः) 
४७. (घ) १. meat (ग) उत्तगोलेग्रो for (उत्तर गोले) 
२. तलं (ग) (ङ) for (तल) 
३. हृतं (ग) (ङ) (च) for (हुतं) 


(ग) v. मंतदंतर for (नं aiat) ५. गोले for (गोनगे) 
(च) १. Mast for (MAT) ३. agat for (तद) 
७, विषुवच्छाया for (विषुवछाया) 


AAAS रळ 


( २१२ ) 


दंक्तलदांंकगरिते त्रिज्ये तहगंयतिपदविभक्त । 
ग्रक्षावलंबज्ये द्य दलस्थेऽकन्यदा द्य दलात्‌ ॥ ४८ ॥ 
छायावृतेऽकंग्रा कणंगणा व्यासदल हृतार्काग्रा। 
प्राच्यपरा शंक्वेतरमुत्तरयाम्प॑ ATA युता ॥ ४६॥ 
उत्तर गोले याम्ये विषवछायाग्रयांतरं हीनम्‌ i 

एवं विषुवछाया युक्तिविहीनाँतरेणाग्रा ॥ ५० N 
बाहुक्रांतिः कोटिः क्षितिजातद्वगयुतिपदं कराः 
श्रग्रोदयास्त सूत्राहक्षिणातो zum शंकु तलम्‌ ॥ ५१ ॥ 


Ys. (घ) १. aaa for (qmi) 
२. श्रक्षावलंबकज्ये (ग) ग्रक्षावलंबकज्ये (ङ) for (अक्षावलंबज्ये) 
३. ऽकऽन्यदा (ग) स्झेश्केन्यद for (5्केन्यदा) 
(ग) ४. द्यूदलात्‌ for (द्य॒दलात्‌) 
(च) t. तंग for (wat) २. भ्रक्षावलंबकद्ये for (द्रक्षावलंबज्ये) 
३. ऽक्केऽन्यदा for (ऽकेदान्यदा) 
(ङ) ३. ऽकर्केऽत्यदा for ($कंन्यदा ) 
४९, (घ) १. gasir (ग) (ङ) for (वृतेऽकंग्रा) 
२. Fat for (हृता) | 
(ग) 3. शंकुतर for (शंक्वन्तर) ४, तदूनं for (aga) 
५. युतम्‌ for (युता) 
(च) १. छयावृततेऽवर्काग्राकर्णा for (छायावृत्ते$कंग्राकणं) 
२. हृतार्क्काग्रा for (gamta) ४. agat for (aza) 
(ङ) २. हृतार्थ्काग्रा for (हृतार्काग्रा) 
१०. (घ) १. युक्त (ग) (च) (ङ) for (afr) 
(ग) २. विहिनां वा रणाग्रा (विहीनांतरेणाग्रा) 
(ङ) 3. विषुवच्छाया for (विषुवछाया) ४, अप्रयान्तरं for (ग्रयांतरं) 
भ, विष्‌वच्छाया for (विषुवछाया) 
___ २. विहीनाञ्तरेणा for (विहीनांतरेणाग्रा) 
५१. (घ्‌) t. हस्य (ग) for (zzz) 
(ग) २. क्षितिजां for (क्षितिजा) 
Y. दक्षणतो for (दक्षिणतो) 
" १. दृश्य (ङ) for (3% 
(इ). बहुः for (बाहू) 


OX अग्रोदयास्त्र 101 (अग्रोदयास्त ) 


( २१३ ) 


त्रिज्याक्षयवृद्धियों कांतर मुदगितरयोडिनार्ात्या । 
व्यासाद्धचराद्ध ज्यांतर संयोगोडेरांत्रांत्या ॥ ५२॥ 
उक्रमजोवा चापं क्रमजीवाचापसहितमधिक यत्‌ । 
दिचरात्र्यद्ध प्राणाः पृथग्दिना चरदलप्राणेः ॥ ५३॥ 
दिवसार्द्धोत्क्रमजीवाधिकक्रमज्याधिकादिताडंत्या । 
व्यासाद्व दिनार्द्धांत्यांतर चरज्याक्षयजीवातः ॥ ५४ ॥ 


१. दयेक्यांतर (ग) ज्यंक्यांतर for (द्यैकांतर) 

२. fratar for (ferai) ३. feud for (sug ) 

Y. ज्यांतरं for (ज्यांतर} ५. संयोगेद्ध for (संग्रोगोद्ध ) 

२. दिनाद्धात्या जि (दिनार्द्धीत्या) 

१. ज्यैक्यान्तर for (daran) २. दिनार्घान्त्या for (दिनाद्धात्या) 
३. व्यासार्ध चराध for (व्यासाद्ध॑ चराद्धं) 

५. संभोगेःधेरात्र्यन्त्या for (संयोगो रात्रांत्या) 


१. उत्क्रम (ग) (च) for (sw) 


) 
२. तीवा for (जीवा) ३. मधीकं चेत्‌ for (मधिकं यत्‌). 
४, विमा for (दिना) 


१. उत्क्रम for (www) ९. चेत्‌ for (aq) 
Y. पृथग्‌ विना for (पृथग्दिना) 


१. aatar (ग) (च) for (नाद्ध त्या) 

२. त्यांतरं (ग) (च) for (त्यातर) 

३. दिवासाकोत्क्रम for (दिवसाद्वोत्क्रम) ४. ज्यया for (ज्या) 
५. 'य' लुप्त है (ङ) 

५. चरद्याक्षजीवातः for (चरज्याक्षयजीवातः) 
3 

१ 

R 

4 


. दिवसार्धोत्क्रम for (दिवसाद्धोत्क्रम) ४ ज्याऽघिका for (ज्याधिका) 
. दिनार्घान्त्या for (Rara त्या) 

, व्यासाधं दिनार्घाढ़ न्त्यान्वर for (ama faratan) 

. ऽक्षजीवाऽतः for (क्षयजीवातः) 


al 


( २१४ ) 


स्वाहोरात्राद्धसम यत्राक्षज्याबलंबकः | 

. छान्त्या हां षा दिगम्यता वद्यावत्‌ कर्क्यादिगस्य खे: ॥ ५५ ॥ 
नास्तमयस्तत्र तुला मकरादिस्थस्य नोदयोर्कस्य | 
तन्मध्यांतर TAT मध्यमभुक्त्या हता दिवसा ॥ CRT 
कोणछाया क्रतिदल यदविषुवछायाया रूदानतबलं प्राच्य परयोः । 
यद्यं क्यंतरं ` यास्यदिकस्थं चेत्‌ ॥ ५७॥ 


NP ७४५४१ ४४४४५ ४७४४ ४४४५१७ ७४ क क MW 


aw 
५५. (घ) १. समा (ग) for (सम) 

. ज्यावलंबकः कान्त्या for (ज्याबलंबक: क्रान्त्या) 

, यह पद 'पहली पंक्तिके ग्रन्त में है । 

. मेषादिगस्थ (ग) for (ह्येषा दिगम्यता) 

X. तावद्यावत्‌ for (वद्यावत्‌) ६, कर्कादिगस्य for (कवर्यादिगस्य) 
. समा यात्रा णि (सम यत्रा) ४. मेषादिगस्य for (ह्य पादिगम्य) 
. कर्क्यादिगस्य for (कर्क्यादिगस्य) | 
रात्राथसमा for (रात्राद्ध सम) 

. 'क्रान्या' यह शब्द पहली पंक्ति का afian है । 

. मेषादिगस्य तावद्यावत्‌ for (ह्येषा दिगम्यता वद्यावत्‌) 


— 
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५६. (च) १. नोदयोञ्कस्य (ग) नोदयेडकंस्य for (नोदयोर्कस्य) 
२. हृता (ग) (s) for (हता) 
(ग) ३. सूत्रतुला for (स्तत्र तुला) ४, छस्य for (स्थस्य) 
(च) १. नोदयोऽक्क स्य for (नोदयोर्कस्य) २. हृता for (हता) 
(ङः) १, नोदयो$कॅस्य for (नोदयो कस्य) 


५७. (घ) १, पद (ग) (च) (e)for (यद) २, र्दग्नृतलं (ग) (ङ) for (रुदानृतल) 
fao श्लोक की पहली पंक्ति समाप्त । 
३. प्राच्य परयो: दूसरी पक्ति के ग्रारंभिक पद हैं (ग) 
v. यद्यैक्यमंतरं (ग) (च) (ङ) for (यद्यौक्यंतरं) 
(ग) ५. छाययो for (छायाया) ३. प्राच्य पराया (ङ) for (प्राच्यपरयोः) 
fao दूसरी पंक्ति का आरम्भ | 
“६. स्छर्गि(स्थ) | 
(च) ७.. कृतिदल (ङ) for (क्रतिदल) र. रुदग्नृतबलं for (रुदानृतबलं) 
(de) ८. कोणच्छाया for (aaar) ५, विषुवच्छाययो for (विषुवछायाया) 


( २१५ ) 


कोराछायाकरांन भक्तमवलंबकेन संग रितम्‌ । 
इप्टापक्रमजीवा त्रिप्रइनोक्त्या स्फुटोकोतः ॥ ५८ ॥ 
सध्यमगति स्फुटगति त्रिप्रतात्‌ सोत्तरान्‌ विजानाति यः । 
स भवत्याचार्यो ब्रह्मोक्ता ज्ञानतंत्रज्ञाः N ५९ ॥ 
भ्रध्यायः पंचदशस्त्रिप्रदनस्योत्तरं यदीह नोक्तम्‌ । 
ग्रार्याषष्ट्योक्त तदगोलादुतप्रक्ष्य बुद्धिमता ॥ ६० ॥ 
इत्तिब्रह्मा गुप्ते त्रिप्रश्‍नाध्याय 
पंचदश WAT: समाप्तः 


P^ 
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५८. (ङ) २. कोणच्छाया for (कोणछाया) ` १, ऽर्कोऽतः for (Ha) 


५९ (घ) १. “यः दूसरी पंक्ति का पहला पद है। 

२. तंत्रज्ञः (च) for (faa) 

(ग) ३. मध्यगतिः for (मध्यमगति) 
v. स्पष्टगतिः for (स्फुटगति) १. 'यः लुप्त है 
५. वे ब्रह्मोक्तानान्य तंत्रज्ञा for (ब्रह्योक्ताज्ञानतंतज्ञा:) 

(s) ३. मध्यगति for (मध्यमगति) ४ स्पष्टगति for स्फुटगति) 
६. त्रिप्रश्‍नान्‌ for (Ama) १. यः लुप्त। 
५. ब्रह्मोक्तान्‌ for (ब्रह्मोक्ता) २. योऽन्यतंत्रज्ञः foi (ज्ञानतंत्रज्ञा:) 


se. (घ) t. यदिह (ग) (s) for (यदीह) २. दुप्रेक्ष्य for (दुत ष्य) 
३. बुद्धिमताः for (बुद्धिमता) 
वि०--४. 'इति से आरभ कर समाप्त तक मूल में लुप्त है । 


(ग) X. ति for (स्त्र) ६. तच्चार्याषष्ट्यो यं 0: (आर्याषष्टयोक्त ) 
v. इति ब्रह्मसिद्धांते त्रिप्रइनोत्तर पंचदशोध्याय: for (इत्ति ब्रह्मगुप्ते त्रिप्रश्‍ना- 
ध्यायः) | 
(a) १. यदिह for (यदीह) 
४, 'इति' से 'समाष्तः' तक समस्त लुप्त 
(s) १. तच्चार्याषष्ट्याऽयं for (आर्याषष्ट्योक्त ) 
२. गोलादुत्म क्ष्य for (तदृगोलादुत्पर क्ष्य) 


( २१६ ) 


ग्रथ ग्रहणोत्तराध्यायः 
षोडश: 


प्रहराग्रहसंयोगग्रह क्षीयोगेषु सवतन्त्रविदाम्‌ । 
ग्राचायछेद्यक विद्यतस्ततः छेदक wu 
दुर्जनकृतध्नशत्रु प्रतिकंचुक करिपतितमुखभ्यः | 
छेदकमदेयभ्योददतः सुकृतायुषोर्नाशः॥ २॥ 


- उषिताय दीर्घकालशिष्याय गुणान्विताय भक्ताय । 


आत्रे वास्तुह देवा सुताय वा छेदक देयम्‌ ॥ ३ ॥ 


AAMAS AAS 


. ग्रह्‌ (ङ) (ग) for (ग्रहः) २. छेद्यकं (च) (ङ) for (छेदकं) 
. क्षतंत्रेषु for (क्षीयोगेषु) ४, ‘aa’ लुप्त है, (ङ) , 

, श्राचार्यः for (आचायं) ६. छेदक for (Jaa) 

. ततु for (ततः) s. वक्ष्ये (ङ) for (वक्षे) 


. Haag for (क्षीयोगेषु) ५. araia for (आचाय ) 
. ततश्‌ for (ततः) 


. कारि (ग) (ङ) for (करि) २. मूर्षम्यः (ग) for (मुर्खेभ्यः ) 
. Sere (ग) (ग) (ङ) for (छेदक) v. यमेभ्यो (ग) (ङ) for (ze) 
far (ग) नाशः for (नाशः) 


(ग) ६. दहतः for (ददतः) 


(च) १. कारिपतित for (करिपतित) २. मूषेभ्यः for (मुखेभ्यः) 


LA 


मदेयमेभ्यो for (मदेयभ्यो) 


(ङ) २. मूर्खेम्यः for (मुखेभ्यः) 


३. (ष) १. दीर्घकालं (ग) (च) (ङ) for (दीघंकाल) 


(ग) 


२. 


सुहृदेवा (ग) for (स्तुहदे) ३. Bey (च) (ङ) for (SaF) 
गुणाधिकाय (ङ) for (गुणान्विताय) 


(च) २. वासुहूदेवा for (वास्तुहदेवा) 
(ङ) ५. पात्रे for (wr3) २. सुहृदे वा for (vue वा) 


tt 


( २१७ ) 


विषुवदयमंडलदिशो वलनज्याभि ग्रहास्त्रिग्रहवृत्ते । 
संपक्क ग्राह्मवायो वेत्ति छेदकज्ञः स: ॥ ४ d 
संपर्कमण्डले यः प्रग्रहमोक्षोप्रथक्‌ स्वविक्षेपात्‌ । 
सध्यान्मध्यग्रासं परिलिखित छेदकज्ञः स: ॥ ५॥ 
परिलितोष्टय्रासं तत्कालिक बाहुकोटिकर्णो य: । 
अथवा निमिलनोन्मीलनद्वयं छेदकज्ञः सः ॥ ६ ॥ 
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Y. (घ) १. वदपमंडल (च) (ङ) for (बदयमंडल) 


(ग) 
(च) 


२. ग्र हात्त्रि (ग) aayega for (ग्रहास्त्रिग्रहवृत्ते ) 
३. ग्रास्ये for (ग्राह्य) 


२. ग्र हात्त्रिगृहवृत्त for (ग्रहास्तरिग्रहवृत्ते) ४. Bawa: (ङ) for (छेदकज्ञः! 


(ङ) २. fafaga for (भिग्रहास्त्रिग्रहवृत्ते) ५. संपर्क for (संपक्‍कें) , 


३. ग्रासं for (urgr) 


५. (घ) १. परिलिषिति (ग) पिरिलिषति for (परिलिखित) 


(ग) 
(च) 
(=) 


(ग) 
(च) 


२. मोक्षे for (मोक्षो) ३. प्रथक्‌ for (पृथक्‌) 
४. संपर्कं for (सम्पर्क) १. परिलिषिति for (परिलिखित) 


२. मोक्षौ for (मोक्षो) १. परिलिखति for (परिलिखित) 
५. च्छेदकज्ञः for (छेदकञ्ञः) 


१. परिलिषतीष्ट (ग) परिलिषतीष्ट (च) for (परिलितीष्ट) 
२, Hala: (च) (ङ) for (कर्णोयः) 

३. निमीलनोन्मीलन (ग) (च) for (निमिलनोन्मीलन) 
v. छेद्यकज्ञ: (च) (ङ) for (छेदकज्ञः) 


५. तात्कालिबाहुकोटि (ङ) for (तात्कालिकबहुकोटि) 


५. तत्कालि for (तत्कालिक) 


(ङ) १. परिलिखतीष्ट for (परिलितीष्ट) 


( २१८ ) 


mew परिलिखितक्य परिलिखति ग्रहादिक तत्र । 

सुमो यफलके वा पर्वत छडम(य) कज्ञः स: ॥ ७ ॥ 
_ देशांतर यथा प्रक प्रग्रहणांतराहिजानाति । 

यो रेखातोध्वानं पवष्दिनात्‌ स तत्रज्ञः ॥ ८ ॥ 

थोवेति राहुमार्ग तेनेष्टकालमिष्टकालाद्वा । 

qig ग्रासात्कालं जानाति छेद्यकज्ञः सः ॥ ९ ॥ 

व्यासप्रमाणयोगग्राह्मग्रहाकदलानि वलनाद्या । 

विक्षेपाइचापरतः पभृतिखे पूर्वतः शशिनः ॥ १० ॥ 


s 


ie 


(घ) १. परिलिख्येकं (ग) परिलेख्येक्य (ङ) for (परिलिखितँक्यं) 
२. लिषति (ग) for (लिखति) ३. प्रग्रहादिकं for (ग्रहादिकं) 
४. पवंत्तंव (ग) परिवर्त्य (ङ) for (पर्वत) 
५. छेद्यकञ्ञः (ग) Bena: for (छद्यकज्ञ:) 
(ग) ६. यः (ङ) for (य) 
(च) १. परिलिख्यैकं for (परिलिखितैक्यं) ४. पवंत्त for (पर्वतं) 
५, वछेद्यकज्ञ: for (छद्यकज्ञ:) 
(ङ) 3. ग्रहगुहादिक for (ग्रहादिक) ५. च्छेद्यकज्ञः for (छम (द्य) कञ्ञ) 
(घ) १. यथागत (ग) ययागत for (यथा) 
s. हक्यूग्रहणां (ग) for {दरक्प्रग्रहणांतरा) | 
३. ऽध्वानं (ग) (च) (ङ) for (sad) v. पेष्ट (च) for (पर्वेष्ठ) 
५. तंत्रज्ञः (ग) (ङ) for (तत्रज्ञः) 
(ग) ६. योरखातो for (योरेखातो) 
(च) t. यथागत for (यथा) २. हक्यप्रहणांतरा for (द्रकूपग्रहणांतरा) 
(ङ) t. यथागत for (यथा). २, हक्‌ for (द्रक्‌) 
(घ) १. वेत्ति (च) (ङ) for (वेति) २. वाः for (वा) 
(ग) ३. ग्रास (ङ) for (काल) ४. छेदकः for (छद्य(द) कज्ञः) 
(च) ३. ग्रास for (काल) २. मिष्टकलाद्वाः for मिप्टकालाद्वा) 
(ङ) ४. च्छेद्यकज्ञः for (छ्य (स) कज्ञः ) 
(x) १.आहक (ग) (ग) (s) for (महाक) 
२. वलनद्या (ग) चलतज्या for (वलनाद्या) ३. रवेः (ग) (च) (ङ) (रवे) 
` (a) x. syfa for (पभूति) | (च) २. चलनद्यां for (वलनाद्या) 


(s) ५. ग्रास for (व्यास) २. वलनज्या for (वलनाद्या) 
६. विक्षेपश्चापरतो for (विक्षेपाश्चापरत:) ४. भवति for (प्रभृति) 


( २१६ ) 


दिनदलविभक्तजित्तगुणदिनगतशेषाल्पजीवयेष्टगुणम्‌ 1 
त्रिज्याद्धेमधिकमंगु ललिप्ता स्तर्रहज्यया भक्तम्‌ ॥ ११ ॥। 
योनचेत्या द्वितया द्वितया दंगुललिप्ता स्त्रिसंगणाष्टहतात्‌ १ 
ज्याद्वितीययुक्तिभक्तात्तद्वितुष वयो et: षड्भिः ॥ १२॥ 
व्यास वलनापवंन मेकेनेष्टेना चार्थ मितरेबास । 
अ्रगुलकलाभिरेवं शशिसितपरिलेख सुत्राराम्‌ ॥ १३ ॥। 


१ 
३. 
x 


१२ (घ) 


E 


औक um um ur 


जिन (ग) (च) (s) for (fra) २. स्त्रिण्ह (च) for (Fasz) 
जीवयेषु (ङ) for (जीवयेष्ट) ४. gta for (त्रिज्याङ ) 


. मंडल for (मंगुल) 
(ङ) ४, 


त्रिज्याध for (favaTa) 


१. चेत्पाद्वितया for (चेत्याद्वितयाद्वितया) 

२. garg (ग) स्त्रिहृतात्‌ 1०7 (gara) 

३. 

४. यवोदारैः (ग) यवोदरैः (ङ) for (वयोदरेः) 


द्वितय (ग) for (द्वितीय) 


. ज्योना for (योन) १. चेज्याद्वितीयदंगुल for (चेत्या द्वितया द्वितया) 
. भक्तात्‌ (ङ) for (भक्तात्त) ७. वितुषक for (faga) 


. चेनत्याज्या for (चेत्या) ५. ज्योना for (योन) 


. ज्याना for (योन) ७. द्वितीय for (द्वितयाद्वितया) 
. संगणात्‌ for (संगुणाष्ट) २. त्रिहतात्‌ for (gura) 
. ज्याद्वितयथुक्ति for (ज्याद्वितीययुक्ति) 


. वलनापवत्तेन (ग) वलनाप्रवत्तंन for (वलनापवेन) 

. नवार्यं for (नाचार्य) (ग) न का्यमीतरेपास्‌ for (नाचार्यमितरेषाम्‌) 
. परिलेष (ग) (च) for (परिलेष) 

. पर्वत for (पर्वन) २. मेकेनेष्टेनवर्य for (मेकेनेष्टेनाचार्य ) 

. चित for (सित) 


. वलनापवत्तंत for (qaaa) २.मेकेनेष्टेन for (मेकेनेष्टेता) 


५. कार्य for (चाय) 


( २२० ) 


प्रथमे वलनज्याभिहिशो द्वितीयं यथादिशं भानो 

ग्राद्यंतो विक्षेपो मध्यान्मध्योन्यथा शशिनः ॥ १४॥ 
विक्षेपाग्रात्‌ ग्राह्यं परि लिष्य ग्राहकप्रमाणेन | 
प्रग्रहमोक्षग्रासामुपरिलेख भवत्येवम्‌ ॥ १५॥ 

पश्चापग्रहरो प्राम्मोक्षे रविबिस्बं मध्यतो बाहुः । 

स्ववलन सिद्धायां दिशि विपरीतशीतकरणमध्यात्‌ ॥ १६ ॥ 
भानुमते gaan दिशं कोटिरन्यथा शशिनः । 
रविशशिमध्यात्‌ कर्णस्तियक्कर्णाग्रकोटियुते; ॥ १७ ॥ 
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१४. (ग) १. द्वितीये (ङ) for (द्वितीय) २. राशिन: for (शशिनः) 
(ङ) ३. feat for (दिशो) 
१५, (घ) १. विक्षेपाग्रादग्राह्म (A) विक्षेपाग्राह्म for (विक्षेपाग्रातुग्राह्म') 


१ 

२. भूपरिलेखे (ग) भूपरिलेष for (भुपरिलेख) 
३. पिरिलिख्य for (परिलिष्य) 

४, यहाँ 'प्रमाणेन के साथ विसर्ग भी लगे हैं । 
१. विक्षेपाग्रादुग्राह्य for (विक्षेपाग्रातुग्राह्म ) 

२. भूपरिलेषे for (भुपरिलेखे) 

१. शशिकिक्षेपाग्र भ्यः ग्राह्य for (विक्षेपाग्रातग्राह्म ) 

३. परिलिख्य for (परिलिष्य) २. भूपरिलेखे for (भुपरिलेखे) 


१६. (च) १. पश्चालाग्रहणौ (ग) पर्चात्परग्रहणात्‌ for (पश्चापग्रहरो) 
२. बिब (ग) (च) (ङ) for (बिम्ब) 
३. शीतकत (ग) शीतकरमध्यातु (ङ) for (शीतकरणमध्यात्‌) 
(ग) ४. प्राक्‌ मोक्षे for (mà) ५. सिद्धज्या (ङ) for (सिद्धायां) 
६. विपरीतः (ङ) for (विपरीत) 
१, पश्चाप्रग्रंह्णे for (पर्चापग्रहरो) 
१. पझ्चात्रग्रहणो for (पश्चापग्रहरे) 


(च 
(ङ 


१७, {घ 


ST म 


१. भानुमतो (ग ङः) for (भातुमते) 
" २. arqat (ग) (च) for (बाङ्वग्राद्यथा) 
(ग) ३. कोटिर for (कोटि) ५. तियकर्णा for (तियंक्कर्णा) 
' (ङ). ` भानुमतो for (भानुमते) ` 


२०. 


( २२१ ) 


परिलेख ग्राह्मस्य ग्राहकमानेन पूर्ववत्कृत्वा | 
तात्कालिकसंस्थानं निसीलनोन्मीलने चेवम्‌ ॥ १८ i 
विक्षेपगरात्रिज्या मानेक्याडों g ताप्तचापांशाः | 
श्राद्यंतयोयथादिशमकस्यंदौ विपयंस्थाः ॥ १९ ॥ 
तत्स्ववलनांशकयोगांतर जोवाग्राह्ममानदलद्यातात्‌ । 
त्रिज्यालब्धज्याग्र प्रग्रहमोक्षी प्राग्वकद्वीः ॥ २० ॥ 
हुतया व्यासाद्धनाकचद्धमानाद्धलिप्तिका गुराया । 
मध्यवलनछाया दक्षिणोत्तरा दिगतवामध्यात्‌ ॥ २१ ॥ 


MS ०६ >> a ANS ^O ww 2o ADM AS २००७ 
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. परिलेषं (ग) (च) for (परिलेखं) 


. गुणा (ग) गुण्या for (गुण) 

. मकस्येंदो (ग) (ङ) for (मकेस्येंदो) 

. विपर्ययस्ता (ग) विपर्यस्ताः (ङ) for (विपर्येस्था:) 

. गुणा for (गुण) २. मक्कस्येंदौ for (मकेस्येंदौ ) 
. विपर्ययस्ता: for (विपयेस्था:) 

. विक्षेपगुणा for (faqqa) 


. वलनांशयोगान्तर (ग) (s) for ( वलनांशकयोगान्तर) 


. घातातु (च) (ङ) for (द्यातात्‌) 
. ग्रो (च) (s) for (2) ४. प्राम्वदकंद्ठोः (ग) for (प्राग्वकेन्द्रो:) 


. वलनांशयोगांतर for (वलनांशकयोगांतर ) 


प्राग्वदक्कंद्रोः for (प्राग्वकद्रो:) 


. ग्रहमोक्षौ (परग्रहमोक्षौ) ४. प्राग्वदकेन्दो: for (प्राग्वकंद्वो:) 


. लिप्तका (च) for (gaat) २. ज्यया (ग) for (छाया) 

, दिगनया (ग) दिगमनया मध्या for (दिगतवा) 

, हतव्यासादेनार्कं for (हुतयाव्यासार्द्धेनाक ) 

. दूतया व्यासाद्धेनाक्कं for (gaat व्यासाद्धेताक} 

, दिगनया for (दिगतवा) 

. हृतया for (हुतया) ५. मध्यमवलनज्या for (मध्यवलनछाया) 
. दिग्गमनया for (दिगमया) ६. मध्या for (मध्यात्‌) 


( २२२ ) 


प्राग्वत्‌ प्रसाय विक्षेपलिप्तिका ग्राहूकप्रमारोन । 
विक्षेपायादग्राह्यं परिलिख्य प्राहयसंस्थानम्‌ ॥ २२ ॥ 
त्रिज्या विक्षेपगुणा भक्त ष्टग्रासकणालिप्ताभिः। 
प्राग्वत्‌ फलचाप स्वदलनांश योगांतरं AFAT ॥ २३ N 
माना गुणाव्यासादभा जिता पूववत्‌ प्रसार्या स्यात्‌ । 
करां प्रसार्य मध्यादग्रं मध्येन कराग्रात्‌ ॥ २४॥ 
तात्कालिकसंस्थातं परिलिख्य ग्राहकप्रमारोन । 
ग्राहेन मीलोन्मीलने परिलेख एवं वा ॥ २५ ॥ 


१. विक्षेपाग्रादृग्राह्मः (ग) for (विक्षे पायादुग्राह्य ) 
२. परिलिष्य (ग) परिलेक्ष for (परिलिख्य) 

३. ग्रास (ग) (च) (ङ) for (arar) 
Y 


३+गुणा व्यासाद्ध-- 
(ङ) १. दग्र करोन for (दग्र मध्येन) २. मध्याग्रात for (matara) 
, (घ) १. परिख्य (च) for (परिलिख्य) | 
२. निमीलनोन्मीलने (0) e नमीलनोन्मीलने च for (ग्राह्य न मीलो- 
न्मीलने च) 

_ (ग) ३, परिलेष for (परिलेख) 
(च) Y. +a+ 
(S) २. एव निमीलनोन्मीलने for (ग्राह्य न मीलोन्मीलने) 

चिन d 


(ग) ४. प्राग्प्रसाय for (प्राग्वत्‌ प्रसाय) 

(च) १. faa पाग्राद्ग्राह्म for (विक्षेपायादयग्राह्म ) 
२. -परिलिष्य for (परिलिख्य) 

(ङ) १. विक्षेपाग्रात्‌ 07 (विक्षेपायादू) 

(घ) १. गुणा: (च) for (गुणा) 

(ग) २. व्यास for (ग्रास) ३. चार्या for (चाप) 
४. यथाजिवा for (तज्या) 

(च) x. fran for (sar) v. तद्या for (asar) 

(ङ) v. तथा जीवा for (asar) 

( ) १. awada for (दग्र 'मध्येन) २. मध्याग्रात for (कर्णाग्रात्‌) 
1 
१ 


( २२३ ) . 


Y १ L4 & 
प्राच्यपरिविपरिते विपरीतं मध्यवलनमकदो: | 
पुवदन्यत्‌ सर्व फल कोष्टो ग्रहणपरिलेखः ॥ २६ ॥ 
हग्गरितप्रग्रहयोरंतरघटौका फलं ग्रहे मध्यौ । 
देशांतरं धनं प्राक्‌ प्रग्रहरो त क्षयः पश्चात्‌ ॥ २७॥ 
प्रग्रहणांतर धटिकाभूपरिधिहता विभाजयेत्‌ षष्ट्या | 
फलयोजनेइचवत्या प्राग्वत्‌ प्रागपरयोदशः ॥ २८ ॥ 
पातोनखेर्भाद्वात्‌ च्चक्रोच्चोनाधिकाः कलाभत्ताः 

तद्गतियृत्याप्तदिने २ e z मासांते 
तद्गतियुत््याप्तदिने रासन्ने कंस्य मासांते ॥ २९ ॥ 


, चक्राढ्ठोनांधिका for (चक्रो चोचाविकाः) 
. रासच्नोऽकंस्य for (रासन्नेकंस्य) 


२६. (घ) १. विपरीते (ङ) for (विपरिते) २. फलकेष्टौ (ग) for {फलके exi 
३. परिलेखाः (ग) (च) (इ) for (परिलेखः) 
(ग) v. पार for, (परि) ५. विपरित for (विपरीतं) 
(च) ४. पर for (परि) १. विपरीते for (विपरिते) 
५. Wg द्रोः for (मकेंदो:) ७. wa for (सर्व) 
२. फलकोष्टौ for (फलको ष्टौ) 
(ङ) ४. प्राच्यपरे for (प्राच्यपरि) ५. पूर्व वदन्यत्‌ for (पूव «mq 
२. फलके स्वे for (फलकोष्टौ) 
२७. (घ) १. प्रग्रयो for (प्रग्रहो) २. घटिका (च) for (घटीका) 
३. मध्ये (ङ) for (Feat) Y. तत्क्षयः for (तक्षयः) 
ग) ५. फलग्रहमघ्ये for (फलंग्रहेमघ्यौ) ६. 'त' लुप्त हे । 
(च) १. घ्रग्रयो for {प्रग्रहयो) ३. मध्यो for (sext) 
(s) २. घटिका for (घटीका) Y. क्षयं for (तक्षयः) 
e. +पेत + 
२८. (घ) १. योजनेष्वव त्याः (ङ) for (योजनेश्चव त्या) 
(च) १. योजनेश्वव त्या: for (योजनेश्चव त्या) 
३९. (घ) १. प्रतौनखेभार्द्धा (ग) पाताकंयुतेभार्द्धाच for (पातोनसेर्भार्दात्‌) 
२. रासन्नेऽकंस्य for (रासन्नेर्कस्य) 
(ग) ३. क्रार्डो (घ) चक्राचौ for (aata) 
` ` ४. कलाभक्ता (ङ) for (कलाभक्ताः) ५. मासांत्ये for (मासांत) 
(च) ३. ्क्राचचनाधिकाः for (ज्चक्राच्चोनाधिका:) २. Sgíeu for (de) 
(s) १. crave युतिर्भार्धात्‌ णि (पातोनसेर्भार्दात) 
रे 
र 


(ङ) 


( २२४ ) 


gaat: पक्षांते प्रागाधिकोना युतिभेवति पश्चात्‌ t 
तन्मध्ये न ग्रहणं यदि भानो पंच जिनभरसा ॥ ३० ॥ 

इ दोविषया हितमा दिवाकरा त्रिविषयास्तदुच्चस्य । 

व्योमातिधृतिद्वियुानि रसशर!शचन्द्रपातस्य ॥ ३१॥ 

ख नंदा हियमाः खाब्धयो गहाद्या यथेष्ट परवग॒णाश्र प्या: । 

पर्वाण्यष्यति शोध्याः पातेऽन्यथातीते ॥ ३२ ॥ 


ws 


4 
६ 
9 
२ 
३ 
S. 
र 
e 
3 
३ 
is 


, पर्वेदाः for (पवदो:) २. प्रागधिको (ग) (च) for (प्रागाधिको) 


रसा for (रसाः) 


. प्रागधिकोना for (प्रागाधिकोना) ४, “युतिर्‌” लुप्त 
. द्वियमा (ग) (च) (ङ) for (द्वितमा) 

. दियुगानि (ङ) द्वियुगानि for (द्वियुगानि) 

. विषया for (विषया) ४. स्त्रिविषया (ङ) for (त्रिविषया) 


. स्तदुस्तदृच्चस्य । ५। २२। १२ । ४३ । for (स्तदुच्चस्य) 
, घृते for घृति 


२ 
3 
4 
& 
७. सरा-। १६ । ४२ । ५६ इचन्द्र शि (शरांदचन्द्र) 
१. 

७ 
१ 
3 
१ 
¥ 


स्तदुच्चस्य । ५ । १२ । १२ । १३ for (स्तदुच्चस्य) 


- रसशराइचन्द्रपातस्य ० । १९ । ४२ । ५६॥ ३१ for (रसशरांदचन्द्रपातस्प 
. गृहा (ग) (च) for (ग्रहा) 

. err. (ग) for (Ser) द्वितीय पंक्ति का श्रारम्भिक पद 
. पवण्ये (ग) पर्वणोष्यति for (पर्वाण्यष्यति) 

. : विसर्ग लुप्त है 

. खध्वयो० । ९। २२ । Yo for (खाब्धयो) 

, स्तथेष्ट for (यथेष्ट) 

. शोध्या मध्ये क्षतिक्राति for (शोध्याः पातेऽन्यथातीते) 

. 'शोध्याः' से आगे के पद लुप्त हैं । 

* पवंगुणा: क्षेप्या: ror (पवंगुणा श्रेप्याः) 

` ३. पर्वाण्येष्यति for (पर्वाष्यष्यति) | 


खं for (ख) ५. खाब्धयो० | ६। २२ । ४० for (खाब्धयो) 


` गृहाद्या for (agren) १०, स्तथेष्ट for (यथेष्ट) 

. गुणाः for (गुणा) fao यहां इलोकाध समाप्त 

_ २. ĝar: for (str) (fro इलोक की दूसरी पंक्ति का आरम्भ) 
` ३. पर्वेषयेष्ये for (पर्वाण्यष्यति) ६. शोध्या for (शोध्याः) 

, ५७, मध्ये (पाते) ११. त्वतिक्रांते ण (ऽन्यथातीते) 


( २२५ ) 


गृहरो यथा रवोंद्रोः स्पष्टीकरणाद्य मुक्तवत्कृत्वा 
एव पवज्ञान गहणाज्ञानं स्फुटं गणितात्‌ ॥ ३३ ॥ 


चत्वारि त्रयुवत्त गृहणात्यकस्य सप्तचन्द्रस्थ । 
द्रष्टोदयास्तमययोक रात्रिदलयोइच BET ॥ ३४ ॥ 
सवपादानामंतो तिथ्यंतज्ञानमिदुभास्करयो: । 
TSN च क्तते स्पष्ट जिष्णुसुतब्रह्मगुप्तेन । ३५ di 


३३. (ग) १. 
२. 


यथरविद्वोः for (यथा रवीटो:) 
ज्ञात्वा for (कृत्वा) ३. “ग्रहराज्ञान” लुप्त पद हैं 


. ग्रहणज्ञानस्फुट for (ग्रहणाज्ञानं स्फुटं) 
. मुक्तवज्‌ ज्ञात्वा for (मुक्तवत्‌ कृत्वा) 


. चपुवत्तं (ग) त्रपुवत्त for (त्रयुवत्ते) 

. ग्रहणान्यकेस्य (ग) (च) (ङ) for (ग्रहणात्यकंस्य ). 
. दष्टो (ग) इ द्वोदयास्त समयायाक for (द्रष्टोदयास्त | 
. शीतरश्मेश्च (ङ) for (सप्तचन्द्रस्य) 

. त्रपुवत for (त्रयुव्त) ३. दृष्टो णि (281) 


. चत्वारोऽ्रपर्तं झि (चत्वारित्रयुवत्तं) 
. दृष्ट वोदयास्त for (द्रष्टोदयास्त) 
. समया तथा$क for (मययोके) 


. मंते (ग) पदानामन्ते (च) for (पादानामंतो) . 
. कृते (ग) चक्रते for (sre) 


. तिथ्ये for (Rea) 
. कृते (ङ) for (wx) 


, सर्वपदानामन्ते for (सर्वपादानामन्तो } 
, तिथ्यन्ते for (तिथ्यंत) ` 


RE LA LL EL ELE A LO 


( २२६ ) 


gom ग्रहणे श्र षेणार्यभटविष्णुचन्त्रस्य | 
हृग्गणितविसंवादः काकतालीयम्‌ ॥ ३६ ॥ 
स्फुटतिथ्यंतज्ञानं यन्नार्यभटादिभिः कृतमतीतैः । 
ब्राह्म स्फुटं कृतं तज्जिष्णुसुतब्रह्मगुप्तेन ॥ ३७ ॥ 
ब्रह्मोक्तोकन्दु तढुच्चपातदेशातरस्फुटीकरणैः । 
स्फुटसिद्धक ग्रहराद्दयं स्फुटमतीतोक्तम्‌ ॥ ३८ ॥ 
विक्षेपाग्रेष्‌ त्रीन्बिन्दुन्‌ प्रग्रहरामध्यमोक्षेष | 

कृत्वा तन्मन्यद्दयमध्यगयोः सुत्रयोर्योगात्‌ ॥ ३९ ॥ 


PADD LIL SD DI, 


१. दूरभ्रष्टे (च) (ङ) for (दुरभष्टे) 

२. श्रीषेणायं (ग) Sari (ङ) for (श्रेषेणार्यभट) 

३. चंन्द्र (ग) (च) (ङ) for (चन्द्रस्य) 

४. विसंवादात्संवादः (च) for (विसंवादः) 

५. ग्रहगणितविसंवादात्संवादः for (दृगाशितविसंवादः) 
२ 

4 

६ 


(ग) 
(च) २. श्रीषेणाय for (श्रषेशायं) 
(ङ) ५. ग्रहगणित for (हग्गणित) ४. विसंवादातु संवाद: for (विसंवादः) 


. काकतालीयः for (काकतालीयम्‌) 


३७. (घ) १. यत्रायं for (usi) 


रेप. (घ) १. Free (घ) faga for (सिद्धर्क ) 
(ग) २. ब्रह्मोक्ताकंदुस्त दुच्च for (ब्रह्मोक्तोकंदु) 
३. स्फुटिकरणौः for (स्फुटीकरणौः) Y. डितयं न for (द्वयं) 
५. स्फुटमतीवोक्तम्‌ for (स्फुटमतीतोक्तम्‌) 
(च) २. ब्रह्मोक्ताङ्क दु for (ब्रह्मोक्तोकन्दु) १. fag for (सिद्धक) 
(ङ) २ | 
Y 


. ब्राह्मोक्ताकेंन्दु णि (ब्रह्मोक्तोकदु) १. fug for (सिद्धक) 
. प्रहणद्वि तयं for (TENET) | 


३६. (घ) t. Hea for (कृत्वा) 
२. तन्मत्स्यद्वय (ग)* तन्मत्सद्वय for (amaga) 
३. मध्यमयो: for (मध्यगयो:) 


(च) १. क्रत्या for (कृत्वा) | २. तन्मत्स्य for (तन्मन्य) 
{ङ) २. तन्मत्स्य for (तन्मन्य) 


( २२७ ) 


fag परिलेखरेखा ग्राहकमार्ग: प्रसार्य Wu gi 
आद्यताभ्यां मध्यममाछेद्य स्थुल एवं वा ४० tt 

बिन्दु guide स्थितिदलेन हृतसिष्टनाडिकागुरितम्‌ | 
ग्राह्यफलांगुलस्थं ग्राहकमानेन परिलेखः ॥ ४१॥ 
इष्ट ग्रासो कट्रोनिमोलनोन्मीलनं च भानुसतः । 
agad: प्राग्मध्यात्‌ पदचाद्विष्टांगुले स्थेन ॥ ४२॥ 


PP A OAL LL LL OL 


४०. (घ) १. परिलेषरेषा (ग) for (परिलेखरेखा) 


. माछोद्य (ग) aara for (माछेद्य) 
- स्थूल (ग) (च) (ङ) for (स्थुल) 


. परिलेषरेषा for (परिलेखरेखा) 


मध्यग for (मध्यम) २. मुच्छाद्य for (माछेद्य) 


. सेव वा for (एव वा) 


. परिलिख्य (ग) परिख्य: for (परिलेखः) 


. बिदुद्दयान्तर for (बिन्दुद्वयांतर) ३. हृत (च) (ङ) for (हत) 
. नालिका for (नाडिका) ४. छा for (स्थं) 


. परिलेख्य for (परिलेख:) 

. परिलिख्य for (परिलेखः) ६. ग्राह्य for (ग्राह्य) 
. het (ग) इष्टग्राकंदो for (इष्टग्रासोकद्वो) 

. मीलने (ग) मिलने for (मीलनं) 


i त्रपुवत्तै (ग) च) for (ayaa: ) 
. पझ्चादुद्वृष्ठांगुल ग) (च) for (seats giga) 


. Het for (seat) २. मीलने (ङ) for (मीलनं) 
. SET for (8g) ५. भानुमतोः for (भानुमतः) 


. उव रितः for (त्रषुवर्त:) 
. पझ्चाद्वेष्टाङ्ग,ल for (पशचाद्विष्टांगुले) 


४, 


४५. 


( 335 ) 


मध्यस्य दिनांत्य नवांतरं मिष्टघटिकाभिः। 
स्थित्यद्धताडिकादरतमृणाधनमुनाधिके मध्ये ॥ ४३ ॥ 
श्राद्यन्ते वान्कृत्वा विक्षेपः कोटिरूक्तवद्ग्रासः | 
विक्षेपान्तरमेबं ग॒णामिष्टगासलिप्ताभिः ॥ ४४॥ 
मध्यगासकला हृतमृणधन चोक्तवत्स्वविक्षेपः | 
तेन गासात्कालः कालादसकच्च विक्षेपः ॥ ४५ ॥ 
गहरोत्तरं न देयं शपथरपि दत्त सुकृत्‌ TATA: | 
TEU स्फुटमिहास्फुटमायंभटाद्ययंतस्तंत्र : ॥ ४६ ॥ 


तर र LALA DP LPL ILL LPP PLL I LAL AP GDS 
(घ) १. मध्यस्याद्येनांत्ये (ग) मध्यस्याद्येनांते for (मध्यस्यदिनांत्य) 
. २. गुणितमिष्ट (ग) गुणीतमिष्ट for (मिष्ट) 
३. ga (ग) हृत for (द्रत) 
(ग) v. घटिभि for (घटिकाभिः) ३. धनमृण for (yaaa) 
(च) १. मध्यस्याद्येनांत्यनवांतरं for (मध्यस्य दिनांत्य नवांतरं) 
२. गुणितमिष्ट्घटिकाभिः for (मिष्टुघटिकाभिः) ३. हृत for (द्रत) 
(ङ) १. मध्यस्याद्यनान्तेन for (मध्यस्यदिनांत्य न) 
२. वाऽन्तरं गुणित for (atat) ३. ga for (द्रत) 
(घ) १. विक्षे (ज्ञे) यः for (विक्षेपः) 
(T) २. वा कृत्वा for (agat) ३. विलिकाभिः for (लिप्ताभिः) 
(ङ) २. च पृषत्के for (वान्कृत्वा) 
(घ) १. हृतमृणांधनं (ग) हृतमृराधन (च) for (हृतमृणाधन) 
२. विक्षण (ग) विक्षेपं for (विक्षेपः) 
३. दसकृच्च (ङ) (च) for (दसकच्च) 
(ग ) ४, ate for (चोक्त) ५. ख for (स्व) 
६. कालदसत्कृच्चविक्षेप for (कालादसकञ्च विक्षेपः) 
(च) २. faa for (विक्षेपः) 
(ङ) १. हृतमृणंधनं for (हृतमृणधन) 
(ग) १. “स्फुट' लुप्त है । २. fer लुप्त है । 
३. dd: for (तंत्रे) 
च) Y. सुक्रत for (सुकृत) ^ १. स्पष्ट for (स्फुट) 
(=) v. सुकुतनाशाय for (सुक्ृतूनाशाद्यैः) २. मार्यभट for (मिहास्फुट) 


X. 


श्रीषेणाद्यै 107 (मायेभटाचै) ३. यंतस्तन्न for (यंतस्तंत्रे:) 


( २२६ ) 


परिलेखो बलिनज्या विक्षेपाद्य षु घोड़पोष्ध्याय: । 
गृहरोत्तरमकेदरी: षटचत्वारिशदार्याणाम्‌ ॥ ४७॥ 
इत्तिश्री ब्रह्मगुप्ते ग्रहणाधिकार: 
षोडशोऽध्यायः समाप्तः 


# LDP GL पीजी NL dd 


४७. (w) १, परिलेषो (ग) परिलेष for (परिलेखो) 
२. षोडशोऽध्यायः (ङ) for (षोडशोऽध्यायः) 
३. Waal for (मकद्रोः) 
४, ‘ate’ से 'समाप्तः' तक पाठ ग्रंकित नहीं । 


(ग) ५. वलन for (बलिन) 
v, इति श्री ब्रह्मसिद्धांते ग्रहणोत्तराघ्यायः षोडशः for (इति श्री anm 
ग्रहणाधिकारः षोडशोऽध्यायः समाप्तः) 


(च) १. परिलेषो for (परिलेखो) ५. वलनद्या for (वलितज्या) 
२. षोडशो for (षोडषो) ३. wg Et for (मर्केदो:) 
४, 'इति से समाप्त: तक लुप्त । 


(ङ) १. परिलेख for (परिलेलो) ५. वलनजीवा for (बलिनज्या) 
v, इति श्री ब्राह्मास्फुट सिद्वात्ते ग्रहणोत्तराध्यायः षोडशः for (इति श्री ब्रह्म- 
गुप्ते ग्रहणाधिकारः षोडषोऽघ्यायः समाप्तः) 


PPP 02 00 3 APL LD A 


१. (घ 


AM 


ws 
a4 
— 


E) 


P ame em 
d 4 


~ ms 
4j y 


) 


a gm x 
PES i 
xD 
d oe 
gee r 
wet. 
a £ 
roe छ atm, 
EU. 
trait 


Å” 


5 अल “eee” 


ay 
~ 


( २३० ) 


AY भ्युङ्गोन्तत्युत्तराध्यायः 
सप्तदशाः 


भुजकोटिशशिमान शुकलपरिलेख सुत्रपरिलेखान्‌ | 
प्रतिदिवसं प्रतिघटिक यो adige यज्ञः सः॥ १॥ 
पराच्य परादिगभिमुखं शुक्लेतरपक्षयोलिखेत भूमी | 
ग्रपवत्तष्ट नेकेन राशिना कोटिभुजकर्णात्‌ ॥ २॥ 
परिकल्पाकं बिन्दु तस्माद्वाहु यथादिशं कृत्वा | 
बाहुगात्प्राच्यपरां कोटि fammi करः 3 


१. छेदभुजकोटिकर्णंशशि (ग) भुजकोटिकणंशशि for (भुजकोटिशशि) : 
२. परिलेष for (परिलेख) (ग) 'परिलेख' लुप्त है । 

३. परिलेषान्‌ (ग) परिलेखात्‌ for (परिलेखानु) 

Y. Wd for (वित्ती) ५. qum for (द्‌'दयज्ञः) 

t. भुजकोटि कर्णंशशिमान for (भुजकोटिशशिमान) 

२. परिलेष for (परिलेख) ३. परिलेषानु for (परिलेखान्‌) 

४, वेत्तीदूंदं for (वेत्तींदुद ) 
२. सित for (परिलेख) 
४. वेत्ति for (वित्ती) 


३. लेखात्‌ for (लेखान्‌) 
५. स तन्त्रहृदयज्ञः for (दुंदयज्ञ: सः) 


१. प्राच्य (ग) (च) (ङ) for (पराच्य) 
२. मुषं for (मुखं) ३. लिषेत (ग) लिखेद्ध मौ for (लिखेत भूमौ) 
v. कर्णान्‌ (ङ) (च) for (कर्णात्‌) 
५. पदिगभि मुखं for (परादिगभिमुखं) 
६. तरतर 107 (तर) o. श्रपवत्त्येकेनेष्टेन (ङ) for (HIATT qd) 
८. वाशिना for (राशिना) 
२: मुषं for (मुखं) ३. fe for (लिखेत) 
४. लिखेत्‌ (लिखेत) । 
१. बाह्मग्रात्‌ (ग) (ङ) for (agata) 
२. feda स्थतं (ग) तियेक्स्थितं करणम्‌ ॥ ३॥ 
३. बिद्‌ (ङ) for (बिन्दु) ४, यथादिशि (यथादिशं) ५. कोटि for (कोटि) 
६. परिकल्पाक्कं for (परिकल्पार्कं) २. Reim for (Rika) 
६. परिकल्प्याक॑ for (परिकल्पार्क) 

(9. दत्त्वा for (कृत्वा) २. तियंकस्थितंकण for (तियेकंथं कर्णः) 


PS LSS 


,c 


( २३१ ) 


कर्णाग्र चन्द्रमसं परिलेख्य सित प्रवेश्यकरणत । 
शशिबिबे शुक्लागात्परिलेखसमेन सूत्रेण ॥ ४ n 
करणगतस्थेनन्दो शुक्ल परिलेख्य पड्चिमाभिमुखः । 
राशिषु मेषतुलादिषु संशोध्य दिवाकरं चन्द्रात्‌ ॥ ५॥ 
पुर्वाभिमुखः कर्कटमकरादिषु भवति शुक्लसंस्थानम्‌ | 
एवं वा संस्थानं परिलेख्येन्दु प्रसाध्य fas: RN 
बाहुज्यंदुदलग्रणाकर्णविभक्ता भुजोन्यदिक चन्द्रे । 
करभुजाग्तश्चन्द्रमध्यगः पुवछेषम्‌ ॥ ७॥ 

प्राच्यपरे विपरीते फलकेन्यत्सबमुक्तवत्कार्यम्‌ 1 
श्पृ्गोन्नतिपरिलेखाइचत्वारः शीतकिररास्य ॥ ८ ॥ 
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. कर्णाग्र जि (कर्णाग्र) २. परिष्य (ग) परिलिख्य for (परिलेख्य) 
. fax wat for (fax शुक्ला) 

. परिलेष्य for (परिलेख्य) ४. परिलेष for (परिलेख) 

« परिलिख्य for (परिलेख्य) 

. करां गतिस्थे (ग) (ङ) for (setae) 2. मेख for (मेष) 
. Wr for (FA) v. परिलिख्य (=) for (परिलेख्य) 

. मुखम्‌ (ङ) for (मुखः) ६. दिकारं for (दिवाकरं) 

. करांगतिस्थेनेदो for (करांगतस्थेनेंदो) 

. शुक्लं 'परिलेख्य for (शुक्लं परिलेख्य) 

. नैशे for (Ft) ७. शुक्ले for (शुक्ल) 

. परिलेखेन्द्‌ं for (परिलेख्येन्द्‌) 


कक्केट for (कर्के) १. परिलिख्य for (परिलेख्येन्द॒) 


. मुखं for (मुखः) १. परिलिख्येन्द्‌ं for (परिलेख्ये्द्‌) 

. पृवेवछेषमु (ग) पूर्वेवछेशम्‌ for (qe) 

. भुजात्य दिककेद्रे £07 (भुजोन्यदिकूचन्द्रे) ३. मध्यतः (s) for (मध्यगः) 
. भुजान्यदिक्‌ for (भुजोन्यदिक्‌ ) १. पूर्ववच्छेषम्‌ for (A) 
, पूर्वंवछेषं for (पूर्वे छेषम्‌) 

. प्राच्यररे for (प्राच्यपरे) २. विपरिते for (विपरीते) 

. मुक्तवछेषम्‌ for (मुक्तवत्कायंस्‌) ४. सीत for (शीत) 

. फलकेन्य सर्व मुक्त for (फलकेन्यत्सवं मुक्त} 

. वच्छेषम्‌ for (वत्कार्यम्‌) 


(3) 
(=) 


( 333 ) 


गहयोगंदुछाया गृहदयोस्तमयभगहयुतीनाम्‌ । 
तत्स्वक्रान्तिज्याद्यद्तरारण भगहयुतौ न पृथक ॥ e n 
इति परिलेखाध्यायः शशांक श्ट गोन्नतेभजाद्यषु । 
शशिशृ द्गोन्नत्युतरमार्यादशकेन सप्तदशः N १० N 


A A} o 


इत्ति सप्तदशाध्यायः समाप्त 


. ग्रहोदयास्त (च) (ङ) for (ग्रहदयोस्त) 
. मुनिनां for (युतीनाम्‌) 3. तत्क्रान्तिज्याप्पा (घ) for (तत्क्रान्तिज्याद्य) 
. प्रथक्‌ for (पृथक्‌) 


. द्या for (ज्या) 


, ग्रह मुनीनां for (ग्रह युतीनां) 
. तत्क्रान्तिज्या for (तत्स्वक्रान्तिज्या) 
. प्रदनोत्तरारि for (चुत्तरारि) 


. भुजोज्येषु (ग) भुजायेषु for (भुजाय षु). 
« ‘ala से 'समाप्त' तक ग्रंकित नहीं है । 


: लुप्त हैं ५. MAA for (gaga) 


. मार्यादसकेन for (मार्यादशकेन) 
. इति ब्रह्मसिद्धांते सप्तदशोध्यायः for (इत्ति सप्तदशाध्यायः समाप्तः) 
. राशि for (शशि) 


२. 'इति' से 'समाप्तः' तक लुप्त 


२, इति श्रीब्राह्मस्फुटसिद्धान्ते शयुद्धोन्नत्युत्तराघ्यायः सप्तदशः 


101 
(इति सप्तदशाध्याय; समाप्तः) 


v^. 


( २३३ ) 


ग्रथ REHEAT: 
ग्रष्टादरा: 


प्रायेश यतः प्रश्‍नाः कुदाकाराद्रतेत शक्यंते । 

ज्ञातुं वक्षामि ततः कुदाकारं सह NEW: ॥ १ ॥ 

कुदकरा धनाव्यक्त मध्यमाहरण वेण्यता वितकः । 
श्राचार्यस्तंत्रविदां ज्ञातेवंग प्रकृत्याच्च ॥ २ ॥ 
अधिकाग्रभागहारा दूनाग्रछेदभाजिता शेषम्‌ । 
यत्तत्परस्य हृतं लब्धमध्योधः प्रथक्‌ स्थाप्यस्‌ ॥३॥ 
शेष तथेष्टगुणितं यथाग्रयोरतरेरण संयुक्तम्‌ । 

शुध्यति गुणकः स्थाप्यो लब्धं चांत्यादुपांत्यगुणा: । ४॥ 


Of 
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१. (घ) १. २ कुहाकाराहते (ग) कुद्दाकाराहते for (कुदाकाराद्रते) 
३. वक्ष्यामि (ग) (च) (s) for (वक्षामि 
(ग) v. प्रस्ना for (प्रश्ना:) ५. कुटाकारं (ङ) for (कुदाकारं) 
(च) २. हतेन for (द्रतेन) 
(ङ) १. कुहाकाराहते for (कुदाकाराद्रते) 
२. (घ) १. कुहकर्णा for (कुदकर्ण ) 
(ग) १. कुहकखरांधना for (garam) 
v कर्णभावितकैः (ङ) for (वंण्यतावितकः:) 
३. विदा for (विदां) Y. वग्ने for (वयं) 
(च) ५. च for (च) 
(ङ) १. parat for (Fam) ६. हरणौँक for (माहरणा) 
३. (घ) १. छेषम्‌ (च) (ङ) for (शेषम्‌) 
२. यत्तत्परस्परहृतं (ग) यत्परस्परहृतं (ङ) for (यत्तत्परस्यहुतं) 
३. सध्येधः (ग) मघोऽधः (ङ) for (मध्योध:) 
(ग) ४. भावहारा for (भागहारा) ५. प्रथक्‌ for (पृथक) 


(च) ३. मध्येधः for (मध्योधः) 
(ङ) ६. दूनाग्रच्छेद for (दूनाग्र छद) 


(ग) १ 
(ङ) २ 


गुणा: (ड) fer (गुणा) 
यथाऽग्रयो for (यथाग्रयो) 


( २३४ ) 


स्तोद्धात्ययुतोग्रातो हीनाग्रछेदभाजितः शेषम्‌ । 

अधिका ग्र्ेदाहतमधिकाग्रयुत भवत्यग्रम्‌ ॥ ५॥ 
छेदवधस्य हियुगछेद वधोयुगत द्वयोरग्रस्‌ । 

बुधका रेणवं त्र्यादिग्रहयुगगतानयनम्‌ ॥ ६॥ 

यो जानाति युगादि ग्रहयुगपातेः पृथक्‌ पृथक्‌ तिथितः । 
दित्रिचतुः प्रभृत्तिनां कुट्टाकारं स जानाति ॥ ७॥ 


3 


. स्वोद्धीतयुतो (ग) स्वोर्थात्ययुतो for (स्तोर्द्धात्ययुतो) 


. ग्रांतो for (ma) ३. हृत for (हत) 
. «tela for (स्तोर्डात्य) 


. स्वोर्ध्वोऽन्त्ययुतो for (स्तोद्धात्ययुतो) 
. ऽग्रान्तो for (ग्रातो) ३. च्छेदहत for (Barga) 


. द्वियुगं (ग) (च) (ङ) for (fag) 
श GER for (rq) २. युगगतं (ग) युगमत for (युगतं) 
. कुधकारेशौवं (ग) seme dia (ङ) for (बुधकारेणँव ) 


. छोदवहो for (छेदवधो) 


युगगतं (ङः) for (युगतं) ४, कुद्यकारेशैव for (बुधकारेशौव ) 


. प्रभृतीनां (ङ) (ग) प्रभूतिनां for (प्रभ्ृत्तिनां) 


(वि०-यह्‌ श्लोक इस प्रति में श्‍लोक संख्या १५ पर है) 


. युगादीग्रह for (युगादिग्रह) ३. युगजातेः for (युगपातेः) 


प्रथक्‌ २ for (पृथक्‌ पृथक्‌) १. कथितः for (तिथिते:) 
कुहकारं for (कुहाकारं ) ७. जाति for (जानाति) 


. युगः यातेः for (युगपातैः) 
. पुयकृप्रथक्कतिथिते: for (पृथक्‌ पृथक तिथितँः) 


प्रभृतीनां for (sferai) 


Se a) ३. ग्रहयुगयातैः for (प्रहयुगपातैः) | 
(वि०--इलोक संख्या १५ है) 


( २३५ ) 


सगरणादिशेषमग्‌ छेदहतं ख चर दिनजशेषहतस्‌ | 
अ्नयोरग' भगणादि दिनजशेषोद्धतं ATT: ॥ ८ ॥ 
अथवा जिनजभगरादिसेष येन गणां मंडलादि शेषोनं । 
शुध्यति विभाजित स्वेन भागहारेण सद्गुणः ॥ ६ ॥ 
मंडल राश्यशकला विकलाशेषादमिष्टतः कथितान i 
अानयति दितगरां यः कुठाकारं स जानाति n gon 


PPL PP AL LAA SP LLL Wu V^ L uns 


१. Baga (ग) (च) (ङ) for (छेदहतं) 

२. खंच (यहां मूल में “र नहीं है) for (खचर) 

३. gaq (च) (ङ) for (gaa) 

Y. क्वगणः (ग) द्युगण: for (द्यगुरः) 

५. च for (चर) 

६. भगरादिधृत for (भगणादिदिनजशेषोद्धतं) 
(वि०--इसकी इलोक संख्या ७ है) (ङ) 


(च) २. खच for (खचर) Y. ami: (ङ) for {द्यगुगाः) 


(वि०--इसकी क्रमसंख्या ७ है) 


. (घ) १. गणः for (गुणाः) 


(ग) २. यह इलोक ‘fers’ से आरम्भ होता है, (ङ) 
3 


. शेषकयोः (ङ) for (शेषोनं) 
दूसरी पंक्ति बिल्कुल भिन्न $— 
“सदशछेदो धुतयोस्तद्धातमहगंण चमतः' eN 


(च) १. सद्युगणः for (सद्यगुरा:) 
(ङ) २. “अथवा लुप्त, दिनज for (जिनज) 


दूसरी पंक्ति निम्नांकित -- 

सहशच्छेदोद्धतयोस्तद्घातमहयेराद्यमतः for (शुध्यति विभाजित स्वेन 
भागहारेण सद्यगुणाः ) 

(वि--इसकी क्रमसंख्या 5 है) 


१०. (घ) १. afpa: कथिताचु for (दभिष्टतः कथितान) 


२. कुट्टाकार for (कुठाकार ) 
) १. दमीष्टतः for (दभिष्टत:) २. कुदाकार for (कुठाकारं) 
) श्लोक उपलब्ध नहीं । 


( २३६ ) 


यो जानाति युगगतं कथितादयिमास शेषकादिष्टात्‌ । 
श्रवभाव शेषतो at तद्योगाद्वासकुहज्ञ: ॥ ११ ॥ 
एकेष्टदिवसघटिका बिनाडिका मंडलादिशेषकयोः | 
सद्रशछेदो धृतयोस्तघात्‌ महगणाद्यमतः N १२ ॥ 
हतयोपरस्परं यछेष॑ गुराकारभागहारकयोः । 
तेन हतौ निछेदौ तावेव परस्परं हतयोः ॥ १३ ॥ 
धमध्येधः स्थाप्यं TACT गुणाकारसंगुरणं शेषम्‌ । 
शुध्यति तथकहीनं गुणकः स्थाप्यः पलं चाँत्यात्‌ ॥ १४॥ 


११. (घ) १, अवमाव (ग) (च) (ङ) for (mana) 
(ग) (fao— इसकी शलोक संख्या २५ है) 
s. यो युगगतं for (यो जानाति युगगतं) 
(च) ३. gaa: for (कुदृज्ञः) 
(ङ) (वि--- इलोक संख्या २५ है) 
२. जानाति यो for (यो जानाति) ४. दधिमास for (दयिसास) 
१२. (घ) t. सदृश (च) for (सद्रश) २. हृतयो (च) for (yad) 
३. स्तद्यात for (saata) 
(ग) यह इलोक इस प्रति में उपलब्ध नहीं है । 


(च) ३. तद्यातु for (तघात्‌) 
(ङ) इलोक श्रनुपलब्ध है | 
१३. (घ) १. gaa: (ग) (ङ) for (हतयोः) 


१ 
२. हृतौ (ग) (च) for (हतौ) 
३. हृतयोः (च) for (gaat) 
(वि०-इसकी श्लोक संख्या ९ है) (ड) 
| | (=) ३. हृतयोः for (हतयो) v. यच्छेषं for (यछेषं) 
| ५. निइ्छेदौ for (fadat) 
१४. (घ) १. यथैक (च) (ङ) for (तर्थक) 
२. स्थाप्यपलं (ग) स्थाप्यफलं for (स्थाप्यः पलं ) 
(ग) 3. लब्धमध्योध for (लब्धमध्येघः) v. शेषे for (शेषं ) 
५. वांत्यात्‌ for (चांत्यात्‌) 
(वि०--इसकी श्लोक संख्या १० है) 
(चि) ५. चाप्तातु or areng for (atata) 
(9) ३. adsa: for (लब्धमध्येधः) 


( २३७ ) 


्रग्रांत्यमुपांत्येना vara गुरितोंत्य संयुतो भगराः । 
छेदभागहारेशेव स्थिरकटुकः ATT ॥ १५ ॥ , 
इष्टभगरादिशेषात्‌ स्वकुटकगुणातू स्वाभागहार FATT । 
शेषं द्युगणोहृत निरपर्वत गुणभागहारं युतः ॥ १६ ॥ 


PPLE LL LOLOL FS 


१. भ्रग्रांत (ग) (च) (ङ) for (अग्रांत्य) 
३. भक्तः (ग) (च) for (सगणाः) 

v. निछेदभागहारे for (छेदभागहारे) 

v. कुहक: (ङ) for (कंद्रुक:) 

७. गुणितोप्त (er) (च) for (afata) 


(ग) २. स्वेर्धो for (स्वार्झो) 
६. मुपांत्येन (s) for (मुपांत्येना) 
(वि०--इसकी इलोक संख्या ११ है) 
४. निछेद for (छेद) ९. कुदकः for (कटुकः) 


(s) २. स्वोर्घ्वो for (eri) ३. भक्तः for (भगाः) 
४, fa: शेष for (छेद) 


१. कुहक (ङ) for (कुटक) 

२. गुणत्स्वभाग (ग) TUTE स्वभाग for (गुणात्स्वांभाग) 

३. garg (ग) हृतान्‌ for (हृतत्‌) 

४. गत (ग) भगणोगत for (araga) 

५. निरपवत्तै (ग) (च) (ङ) for (निरपर्व॑त) 

६. भागहारयुतः (ग) गुणभागहारयुता for (गुणाभागहारयुतः) 


(ग) (वि०-इसकी इलोक संख्या १२ है) 


(च) ७. दष्ट for (इष्ट) १. कुदक for (कुटक) 
. गुणत्स्वभाग for (गुणात्स्वाभाग) 

. हतात्‌ for (इतात्‌) Y. गेत for (हृत) 
. गुणभागहारयुतः (ङ) for (गुणभागहारंयुतः) 


An A AS 


(=) २. garaam for (garam) ४, गत for (ga) 


( २२८ ) 


एवं समेषु विषमेष्वशां धनं धनमरां यदुक्त तत्‌ । 
ऋशाधनयोव्यस्तस्वं गण्यप्रक्षेपयोः कायम्‌ ॥ १७ tt 
गशकछेदः छेदो गुणको धनमृराधनं कार्यम्‌ | 

वर्ग पदं पदकृति ngafa मायं तत्‌ ॥ १८॥ 
अंशक AIT त्र्यनास्तप्त हतान्मुल सूनमष्ठाभिः | 
नवभिर्गुशां aed कदा शतं बुधदिने सवितुः ॥ gen 


w^ NNN 


१७. (घ) १. विषमेष्वृणं (ग) quaa for (विषमेष्वणां) 
(ग) v. व्यस्तत्वं for (व्येस्तत्वं) ४. गुण्यम्‌ for (गुण्य) 
(वि०--इसकी इलोक संख्या १३ है) (ङ) 


PA PP PLL LA 


(च) १. विषमेष्वृशं for (विषमेष्वणं) २. प्रक्षेपयो for (प्रक्षेपयो:) 
(ङ) १. विषमेष्वृशं for (विषमेष्वरां) 


१ 
१ 
१. छेदः (ग) छेद (च) for (छेद: छेदो) 
२. वैपरीत for (वैपरित) | 
३ yaya for (मृणा) ४. वागपदं for (वर्गेपदं) 
५. रंत्याहरिपरित for (tarafa) 
(वि०--इसकी इलोक संख्या १४ है) (ङ) 
(ग) =+तिथिमानदिनेषिवष्टा ये 3र्काद्यास्‍्ते पुनः कदा तेषु । 
दृष्टप्रहवारे यः कथयति कुहकज्ञ: सः ।। ८ N+ 
इसकी श्लोक संख्या १८ के स्थान में ८ लिखी गई प्रतीत होती हे । 
(च) '"स्लोक” लुप्त 
(इ) (वि०--इसकी क्रमसंख्या १८ है) 
१. ग्रहवारेषु for (ग्रहवारे) | 
(x) ४. wi पद for (वर्गपदं) ६. पदेकृति for (qxgfa) 
५" रंताद्वैपरीत for (रंताद्वैपरितं) 
(ङ) t. गुणकब्छेददछेदों 107 (गुणकछेदः छेदो) 
४. at: पदं पदं for (वर्गेपद पद) 
५. रस्त्याद्विपरीत for (रंताइँपरित) 
१९. (घ) t. gaq for (हतान्‌) 
(ग) (वि०--इसकी इलोक संख्या २७ है) 
c (ङ) — (वि०--इसकी शलोक संख्या २७ है) 
शेषातुच्यूनात्‌ for (araara) 
१. सप्तहृतात for (तप्तहतान्‌) 


( २३१ ) 


व्यूनाधिमास शेषात्‌ मुलध्व्यधिकं विभाजित षड़भिः । 
यूनं वजित मधिकं qafa vata कदा भवति ॥ २० N 
अवमावशेष वर्योन्येकोविज्ञति विभाजितोध्व्यधिक । 
भ्रष्टगुरो देशभक्त द्वियुते ष्टादशकदा भवति । २१॥ 
इप्टभगणादिशेषा द्युगणस्तत्कुट्टकेन संयुक्त 
तछेददिनैस्तावदिनिवारो यावदिष्टस्य ॥ २२॥ 


२०. (घ) १. शेषान्मूलं (ग) for (शेषात्‌ मूल) २. cafes (ग) (च) for (व्व्यविकं ) 
३. afra (ग) (च) for (वर्जित) ४. न्नवतिः (ग) नवभिः for (नवतिः 
(ग) (वि०--इसकी इलोक संख्या २८ है) 
५. न्यूनाधिमास for [व्यूनाधिमास) 
(च) १. शषान्मूलं for (शेषातुमूल) 
४. न्नवतिः for (नवति) 
(s) (वि०--इसकी इलोक संख्या २८ है) 
५. च्यूनाधिमास for (त्र्यूनाधिमास:) 
१. शेषान्मूल for (शेषातुमुल) २. दृयधिक for (घ्व्यधिकं) 
६. mud for (सनं) ३. वगित for (वर्जित) 
४. नवतिः for (नवति) 
१ 
१ 
३ 


gus २ for (aa) 
suf: 


E 
२. aafaa for (se) 


२१. (घ) १. gafa: (ग) (च) (झो for (ध्व्यधिकः। 
. देशभक्तो (ग) (च) for {दशभक्तो) 
. द्वियुतोऽष्टादश (ग) (च) for (द्वियुते) 
(ग)  (वि०--इसकी शलोक संख्या २९ है) 
४. शेषे for (शेष) ५. व्येको for (AF) 
६. quit for (गुरो) 
(ङ) v. व्येको for (sat) 
(वि०---इसकी श्लोक संख्या २३ है) 
२२. (ग) १. कुटकेन for (कुहकेन) २. दिष्टः for (दिष्ट) 
३. स्यात्‌ for (स्य) 
(वि०--इसकी श्लोक संख्या १६ के स्थान में e है) 
(च) १. कुदकेन for (कुट्टकेन) 
(ङ) (वि०-इलोक संख्या १९ है) 
v. शेषाद for (शेषा) | ५. तच्छेद for (तचेद) 
२. ३. यावदिष्टः स्यातु for (यावर्दिष्टस्य) 


( २४० ) 
भगणाद्यमिष्टशेषं कदेदुदिवसे qe दिने वा । 
3 १ २, 
afer वायः कथयति कुदाकारं स जानाति ॥ २३॥ 
क्र शेष शेष १ Ld 
ज्ञदिने यदंशशेषं विकलाशेषं कदा न fag दिने। 
2 
भानोरथवा शशिनो यः कथयति कुटकज्ञः सः ॥ २४ ॥ 
२ - टॅ. १ 
इष्टेषुमान दिवसे द्विमासान्मून राजिशेषे वा à 
2 3 
भूयस्ते यः कथयति प॒थग्‌ पृथग वा FIR: ॥ २५॥ 


MMMSINTINISIIISASPSINISNEINIINSIENISIISRINISINISISINSINSISPNINPESISINSINRISRIRISPNNPSRNI ANAL, 
२३. (घ) १. कथति (च) for (कथयति) 
२. कुद्टाकारं (ग) FER for (कुदाकारं) 
(ग) ३. ज्ञदिनैराशयः for (ज्ञदिनेवाय:) 
(वि०---इसकी इलोकसंस्या १६ के स्थान में केवल ६ लिखी है) 
(च) १. कुहाकार ror (कुदाकारं) 
(s) (वि०--इलोकसंख्या १६ है) 
३. राशीनु for (वायः) २. कुट्राकारं for (कुंदाकारं) 


२४. (घ) १. afg (ग) (च) (8) for (नदिढु) 
२. कुहकज्ञ: (ग) for (कुटकज्ञ:ः) 
(ग) (वि०--इसकी इलोक संख्या: १७ के स्थान में ७ है) 
(च) २. कुदकज्ञ: for (कुटकज्ञः) 
(इ) (वि०- क्रमसंख्या १७ है) 
* कुट्टकञ्ञः for (कुटकज्ञ:) 


१. मासन्मून for (मासान्मून) 
२. पृथगपृथग्वा (ग) प्रथक्‌ पृथग्‌ वा स for (पृथग्‌ पृथग वा) 
३. Sew: (ग) for (कुदज्ञः) 
(प) (वि०--इसकी इलीक संख्या २६ है) 
१. न्यून for (न्मून) 
४. दिवसेष्वधिमास for (दिवसे द्विमास) 
(च) १. मासन्मून for (मासान्मून) २. पृथगपृथरवा for (पृथग्‌ ganar) 
3) (वि०--इसकी क्रमसंख्या २६ है) 
| ४. दिवसेष्वधि for (दिवसे fi ) 
रै. सत्र शेषे for (रात्रिशेषे) 
२. पृथंग्‌ वा for (पृथग वा) 


^0 


२५. (घ) 


१. मासत्यून for (मासात्मून) 
२. पृथक्‌ for (saq) 
३. स कुट्टज्ञः for (कुदज्ञ:) 


Sn w^ 


२६, 


२७. 


२८. 


=Z p 


निध्लेदभागहाराद्राइयादि कलानाहताउड l क्तात्‌ । 
भगरकलाभिलब्धं मंडलशेषं दिनगरपोस्सात्‌ ॥ २६॥ 
एवं राशय कलाशेषाण्यहगराः प्राग्वत्‌ । 
नष्ट्स्थानेष्दिष्ठानं कान्‌ कृत्दोक्त वठेशषम्‌ ॥ २७ N 
at राइयादीन्‌ FT वा मध्यस्येष्टस्य कथयति द्यगुणम्‌ । 
ध्व्यधिग्रहयोगाद ग्रहांतराद्रा स FEM: ॥ २८ N 


AA LF us 


(3) १. कलादिनाहताडु क्तात्‌ (ग) कलादिना garg क्तात्‌ for (कलानाहता- 


(ङ) 


GS) 
(वि०--इसकी इलोक संख्या २१ है 1) २. (sies भमंडल for (लब्धं मंडल! 


. कलादिनाहताडु _क्तातु 01 (कलानाहताड्भू क्तात्‌) 


(वि०--इसकी क्रम संख्या २१ है 


. frase for (निछेद) १. कलादिना for (कलाना) 


eatery for (garg क्तात्‌) 

दिनगणोऽस्मात्‌ for (दिनगणोस्मात्‌) 

BIST: for (हगंणः) २. छेषम्‌ for (छेशपम्‌) 

(वि--इसकी श्लोक संख्या २२ है।) ३. कलाविकला (ङ) for (कला) 


Y. शेषादहर्गण: (ङ) for (शेषाण्यहगेण:) 


AS 


o wt AF veo A an IE 


e uU 


. WEN for (वछेशषम) १. ETT: for (zar) 


(fro इसक्री क्रम संख्या २२ है) 


. नष्टस्थेष्विष्ठान्‌ for (नष्टस्थानेष्विष्टानं) 

. तानु for (कान्‌) ७. कुत्वा भक्त वोक्त for (कृत्वोक्त) 

. वच्छेषम्‌ for (वछेशषम्‌) 

. qaq (ग) (च) (ङ) for (amag) 

. aaf for (ध्व्यधि) (ग) दृवघादिग्रह्संयोगात्‌ for (घ्व्यधिग्रहयोगाद्‌) 
. गुहांततरात्‌ (ग) ग्रहांतरद्वा for (ग्रहातराद्वा) 

. gema: (ग) for (mex) 


(वि--इसकी श्लोक संख्या २० है परंतु लिखो हुई १० है 1) 


. दृष्ट वा (च) (ङ) for (द्रष्ट वा) 
. gaang for (घ्व्यघिग्रह) 


४, कुदज्ञः for (कुटज्ञः) 
(वि०--इसकी क्रम संख्मा २० है) 


. दृधादिग्रह संयोगात्‌ for (घ्व्यभिम्रहयोगाद्‌) 
. Sext: for (कुटज्ञः) 


( २४२ ) 


येन गणे शेषयुते छेदः शुध्यति हत स्वगुराकेन । 
TS क्त शेषं फलमेव NATE ग्रहद्यगणोः॥ २९॥ 
राइयंशकला विकला शेषात्कथितांउभीषछ्ट तोनष्ठात्‌ । 
यः साधयद्यपरिमान समध्यमा कुंदकञ्ञः स ॥ ३०॥ 


of 


ex 


a 


इति श्री कुहक प्रकरणम्‌ 


PAL PAP ALS 


. गुणा (ग) qur for (गुरो) २. युतछेद (ग) हृताछेदः for (युते छेदः) 
, गर: (ग) गणौ for (गुणाः) 


(वि०--इसकी श्लोक संख्या २४ है) ४. हृदः for (ga) 


. न तदुक्त for (तद्ध क्त) ६. फलमेवं for (फलमेव) 


. गुणों शेषयुतां for (गुणे शेषयुते) 


. & for (ga) ३. ara: for (युगुरै:) 

, (वि०--इसकी क्रम संख्या २४ है) 

, Jur: for (गुरो) २. gada: for (युते छेदः) . 
. हूतः for (ga) ७. शेषादग्रह for (Qang) 
. युगणौ 107 दयुगुराँः) 


. त्युपरिमान्‌ (t) त्युपरिधमात्‌ for (qafta) 
. वि०--मूल में इति श्री' पद नहीं है । 
. कुंहकज्ञ: (ग) for (gara: स) 


(वि--इसकी इलोक संख्या २३ है) 


- विकलांशशेषात्‌ for (विकलारेषात्‌) 
. समध्यमान्‌ for (समध्यमा) 


. साधयत्युपरिमानु for (साधयद्युपरिमान्‌) 


समध्यमात्‌ for (समध्यमा) ५. 'इति sir लुप्त 


. कुदक for (कुहक) 
(वि०--इसकी क्रमसंख्या २३ है) 
. TER for (नष्टात्‌) १. साधयत्युपरितनान्‌ for (साधयद्युपरिमाद) 


. समध्यसान्‌ for (समध्यमा) 
* Fete: for (कुदकज्ञः) ४. इति - से- णाम तक सब लुप्त । 


( २४३ ) 
y x MENFE: 
ग्रथ TAU श्र त्यानां संकलना 
धनयोधेनमृरायोधनरायोरंतरं समक्यखं । 
वरणक्यम्रां धनशून्ययोः दून शृन्ययोः BRAT ॥ ३१॥ 


ऋरमधिकाद्‌ विशोध्यं घनं धनाहरामरणादधिकमूनात्‌ | 
व्यस्तं तदंतरं वा ऋणां धनं न मणा भवति ॥ ३२४ 


३१' (घ) १. शून्यानां for (spem) 


(ग) 


२. समैक्यं (ग) for (समेक्य) 
३, aqaa (ग) स्वरक्यमृण for (aaay) 
Yaa (ग) for (ži) 


(वि०--इसकी इलोक संख्या ३० है) 

‘gy से 'संकलना' तक लुप्त है | 

स्वं for (खं) 

अथधनण्य for (ग्रथधनर्रा ) 

शुन्यानां संकलनाः for (श्ृत्यानां सकलना) 

. धनण्येयो for (धनरांयो) २. समेक्यं for (ser) 
खवण्येक्य for (aaa) Y. ga for (zs) 


E OR E E E 


P sd 


. शून्यानां for (श्रृत्यानां) ` | ४, "gd" लुप्त 

९. सङ्कलनम्‌ for (संकलना) 

s.]-gu- २. imi for (समवय) 

३. HUA च for (super) १. धनमृरा for (sui) 
१. ऊत (ग) (च) (ङ) for (xa) 

२. खाहणं (ग) (च) for (at ऋणां) 

३. ‘a’ को लिखना भूल गया 


(वि०--इसकी श्लोक संख्या ३१ हे) 
४, धनं धनमृणं भवति for (धनं न मृणभवति) 


(च) ३. agafa for (न मृणभवति) 


(ङ) २. स्याहणां for (वा ऋणां) ३. धनमृरां for (नमूण) 


( २४४ ) 


शुन्यविहीनमुशामुणां धनं धनं भवति शुन्यमाकाहाम्‌ । 

शोध्ये यदा धनमरादरां TETAS व्यम्‌ ॥ ३३ ॥ 

प्रत्युत्पन्नः त्रणमणघनयोधति धनमणयोधन वधोधनं भवति । 
शुन्यण्ययोः स्वधनयोः खशुन्ययो र्वा वध शृन्यम्‌ ॥ ३४॥ 


३३. (9) १. eat (ग) (च) (ङ) for (ax) 
२. धनाद्वा (ग) (इ) for (sar) 
३. Seay (ग) तदा क्षेप्यम्‌ for (तदश्रेय्यम्‌) 
(वि०-इसकी क्रमसंख्या ३४ लिखी है) 
(ग) v. विहिन for विहीन ५. शोध्यं (च) (ङ) for (RÀ) 
(वि०--इसकी संख्या ३२ है) 


(च) २. seart for (war) ३. med for (तदश्रेय्यस) 
(fro — यहां क्रमसंख्या ३४ अंकित है) 
(ङ) ७, तदा for (तद) ३. क्षेष्यम्‌ for (stem) 
३४. (घ) १. gata: (ग) JE) for (शून्यण्यो:) 
२. वधः (ग) (च) (ङ) for (वध) 
(वि०--इसका संख्याक्रम ३५ लिखा है 0) 
(ग) (वि०- इसकी शलोक संख्या ३३ है, परन्तु 'प्रत्युत्प्न' यहां लुप्त है) (४) 
ऋरामृणाधनयोर्धातौ धनमृणयोधेनवधो धनं भवति । 
शून्यणंयोः खघनयोः खशून्ययोर्वा qu: शून्यम्‌ ॥ ३३॥ 
३. घातो (इ) for (घाति) ४. खधनयो: for (स्वघनयोः) 
(च) ३. घातो for (it) ५. वंन for (dw) 
१. शून्यण्येयोः for (शून्यण्योः) 
५. (वि०--यहां क्रमसंख्या ३५ अंकित है) 
t9) ७. 'प्रत्युत्पन्न: लुप्त 


( २४५ ) 


घनभक्त धनमृणहतं मुरां धन भवति खंखभक्तम्‌ । 
खंभक्तमृरो धनधनमृराधनेन हतमूरामुरां भवति ॥ ३५ ॥ 
खोदूतमुराधनं वा ase खमृरधन विभक्त वा । 
घनमूराधनयोवगः खं खस्यपदं कृतियत्तत ॥ ३६ ॥ 
योगोन्तर युतहीनो foga: संक्रमणामंतरविभक्तम्‌ । 
वार्गान्तरमंतर युतहीनं faga विषसकर्स ॥ ३७ ॥ 


OO ADS 


३५. (घ) 


Xa ८० 


(T) ५. 


LL PS 


(वि०--इस श्लोक की दूसरी पंक्ति का आरँभिक ख॑ पहली पंक्ति का अंतिम 
शब्द है) 


- हृतमूर्ण (ग) (ङ) (च) for (हतंमृरां) 


धनं (ग) (च) (ङ) for (घन) ३. gat (ग) (च) (=) for (मृण) 
हुत (ग) (च) (ङ) for (हत) 

(वि०--इसका संख्याक्रम ३६ लिखा है) 

भक्त खम्‌ । यहां 'खं' पहली पंक्ति का अंतिम पद है । 

दूसरी पंक्ति भक्त से आरम्भ होती हे । इसकी क्रमसंख्या ३४ है। (इ) 


. gata (ङ) for (wage) ७. ‘aq’ यह पद लुप्त है (इ) 
. Ware भवति for (मृरामृरां) 

. यहां क्रमसंख्या '३६ अंकित है । 

. वाः for (वा) 


(वि०---इसका संस्याक्रम ३७ लिंखा है) 


. कृतियेकृत्‌ "मि (कृतियत्तत्‌) 


(वि०--इसकी इलोक संख्या ३५ है) 


. (fto—agt क्रमसंख्या ३७ अंकित है) 

. मुरां for (qut) ५. तच्छेद for (qua) 

. क्रणधनयो for (धनभृराधनयो) 

. स्वं खं for (खं) २. यंत्तत्‌ for (aaa) 

. हृतः (ग) (च) (ङ) for (हतः) 

. वर्गान्तर (ग) (च) (ङ) for (वार्गान्तर) 

. हृतं (ग) (च) (ङ) for (हत) v. कम्मेः (ग) (च) for (कमे) 


(वि०--इसका संख्याक्रम ३८ लिखा है) 


. युतहिनो for (युतहीनो)  (वि०--इसकी श्लोक संख्या ३६ है) 
e (वि०--यहां क्रमसंख्या ३८ अंकित है) 
ET 


( २४६ ) 


करारालंबस्तत्कृति रिष्टहतेष्टोन संयुतोःल्पोभूः । 
प्रधिको ह्रिहतो बाहु संक्षेप्यावद्दधो बर्गे: ॥ ३८ N 

| इष्ठोडूत कराणी पदक्रतियतिरिष्टगुशितांतरकृतिर्वा qoa: । 
स्तियंगधोधो गुणकः समसदृगुण सहितः ॥ ३६ ॥ 
सेष्टणछेदगुशो भाज्यळेदो पृथक्‌ युतावसकृतु । 
छेदकगत तोदो भाज्यो वर्गः समदिवधः ॥ ४०॥ 


३८, (घ) १. 
zm 


AA 


करणी (ग) (ङ) for (sra) 
हृतो (ग) (च) for (हतो) ३. बाहू (ग) बाहुः (ङ) for बाहु 
(वि०---इसका संख्याक्रम ३९ है ।) 


(ग) v. हृते (च) for (हृते) x. संयुताल्पोभू: for (संयुतो$ल्पोभूः) 


AN 


. संक्षेप्या यद्रधो for (संक्षेप्यावद्रो) 

. करणी for (कराणा) ७. (यहां क्रमसंख्या ४९ श्रंकित है) 

o संयुताऽस्पा भू: for (संयुतोऽल्पोभुः) ६. संक्षेप्पो geet for (संक्षेप्यावद्वधो) 
. करणी (ग) (च) (ङ) for (कराणी) 


‘qua’ यह पद दूसरी पंक्ति के आरम्भ में है (ग) 
(वि०--इसका संख्याक्रम ४० है) 


- पदयूतिक्रति for (पदक्रतियुति) २. गुणास्ति for (गुप्यः) 


गुणक (ङ) for (गुणकः) ५, समस्तद्गुण सहितः ॥ ३८॥। for 
(समसद्गुणः सहित: n 38 n) 


. वागुण्य for (र्वागुण्यः) ६. (यहाँ क्रमसंख्या ४० अंकित है) 
. पदयुतिकृति for (पदक्रतियुति) २. 'गुण्यः दूसरी पंक्ति का आरम्भिक पद । 
. समस्तदुगुणः for (समसद्‌गुराः) 


हृतो (ग) (च) (ङ) for (हृतौ) 


. समद्विवधः (ग) समिद्विविधः for (wafers: ) 


( 
(वि०--इसका संख्याक्रम ४१ है ) 


` गुणौ for (गुणो) ४. प्रथक्‌ for (पृथक्‌) ५. वा भाज्यो (छ) 91 (द्वोभाज्यो) 


(वि०--इसकी क्रमसंख्या ३९ है) (s) 


 सेष्टण्यंछेदगुणो for (सेष्टणछेदगुणो) ६. भाइछेदौ for (भाज्यछेदौ) 
. aia for (द्वोभाज्यो) २' समद्विवधः for (समहिवधः) 
. (वि०--यहां क्रमसंख्या ४१ अंकित है) 


च्छेदगुणौ for (छेदगुणो) ७. युजावसकृतु for (युतावसक्नत) 


` समद्विवषः for (समद्दिवधः) 


( २४७ ) 


इष्टकरन्यनाया रुपकृतः पदयुतोतरूपाद्ध । 

प्रथमे रूपाण्यन्यहिना द्वितीय करण्यसकृत्‌ uv? N 
भ्रव्यक्तवर्गधनदर्गवगं पंचरगंतषड़तादीनाम । 

grat संकलित व्यवकलिते पृथंगतुल्यानास्‌ U ४२ ॥ 
सहर द्विवधो वर्गश्यादिवधस्तद्गतोऽन्यरूपवधः । 
श्रत्योग्यवर्गघातो भावितकः पुर्ववछेषस्‌ ॥ ४३ ॥ 


rr 


४१. (घं) १. केरण्यूनांया (ग) (च) (ङ) for (Pegam) 


HSN 


२. प्रथमं (ग) (ङ) for (प्रथमे) 3. हिना (ग) द्वितिय for (हिना) 


(fre — इसका संख्याक्रम ४२ है) 
(ग) ४. रूपकृतेः (ङ) for (egi) ५. Tat for (युतो) 
६. 'द्वितीयं' लुप्त है 
(वि०--इसकी इलोक संख्या ४० है) 
(च) ३. रूपाष्यन्यद्विना for (रूपाण्यन्यहिना) 
(वि०-यंहां क्रमसंख्या ४२ श्रंकित है) 


(ङ) १. ण्यूनाया for (agarat) ३. तको for (हिनो) 
४२. (घ) (वि०--इसका संख्याक्रम ४३ है 1) 
(ग) १. घनवर्ग (ङ) for (धनवगं) २. यहां एक "m लुप्त है । 
३, गतः for (गत) ४. संकलिते for (सङ्कलित) 
५. 'व्य॒वकलिते लुप्त है 
६. प्रथग for {पृथग} 


(वि ०--इसकी श्लोक संख्या ४१ है) 
(च) ७. (वि०--बहां क्रमंसंख्या ४३ अंकित है) 
(ङ)  (वि०--क्रमसंस्या ४१ है) 
४३. (घ) (वि०--इसंका संख्याक्रम ४४ है) 
| १. वर्ण (ग) (s) for (वर्ग) 
(ग) २. feat for (द्विवधो) २. waa: for ($त्यंरूपवध:) 
v. सन्योन्य for (अन्योन्य) 
(वि०--इसकी इलोकसंख्या ४२ है) 
(च) १. वर्ष्यं for (वर्ग) 
(fao—aat क्रमसंख्या ४४ अंकित है) 


(s) ३. ऽत्यजातिवधः for (ऽच्यरूपधः) ६, पूर्वेवच्छेषम्‌ for (yiida) 


इति धनणांदीनां सङ्कलित व्यर्वकलितादि 


( २५० ) 


भंडलशषषाद्यनान्मूलं व्येक॑ दशाधृतं द्वियुतम्‌ । 
मंडलशषं व्येक भानोज्ञंदिने कदा भवति ॥ Yo ॥ 
श्रधिमास शेषपादा न्यूनादर्गोधिमासशषसमः । 
प्रवमावशेषतो वा वमवशेषसमः कदा भवति ॥ ५१ ॥ 
भ्राद्यादर्णादन्यान्‌ व्यस्तान्प्रोह्याद्यमानमाद्यहृतात्‌ | 
सद्रशा छेदान्‌ सकृत्‌ हो व्यस्तो उदकोबप्पु ॥ ५२॥ 
के VSD VV INI ILLS 
५०, (घ) (वि०--इसकी क्रमसंख्या ५१ है) 
१, gw, (ग) qama for (qarqa) 
२. हृतं (ग) हतं for (घृतं) ३. ere (ग) (ङ) for (व्येक) 
(ग) . (बि०--इसकी श्लोक संख्या ४६ है) 
(च) १. दशनान्‌ for (द्युनान्‌) २, हृतं for (gd) 
४" (fro— इसकी क्रमसंख्या ५१ अंकित है) 
(ङ) १. दृथ.नान्मूलं 01 (qarga) २. aaga for (दशाघुत) 


FP Sel 


(ग) (वि०--इसकी क्रमसंख्या ५२ है) 

(ग) १. न्यूनाद्वर्गा for (aat) २, थमः for (समः) 
अ्रमावशेषतो for (श्रवमावशेषतो) ४. 'व' लुप्त है (ङ) 
(वि०--इसकी इलोक संख्या ५० है) 

(च) १. द्वर्गोचधिमासशेषः for (दरर्गोधिमासशेष) 

५. (वि०--क्रमसंख्या ५२ अंकित है) 
(ङ) ६. पादात्‌ for (पादा) १. ब्यूनाहगों for (न्यूनादर्गो) 
१. हृतात्‌ (च) for हतात्‌) २. सहस (ग) wear for (asat). 
३.. नसकृत (ग) for (नसकृत्‌) 
४. कुहको (ग) (s) for (उदको) x. बहुषु (ग) (s) for (aq) 
(वि०--इसकी श्लोक संख्या ५३ है) 
(ग) (वि०--इसकी श्लोक संख्या ५१ है) 


` ६. मद्य for (माद्य) ६. ततु for (तात्‌) 
(a) २. सहस for (azar) ३. aaga for (qued) 
X. बप्पु for (qur) (वि०--यहां श्लोक संख्या १३ अंकित है) 


(e) शीर्षक--इदानीमनेकवर्शासमीकरणमाह+- | 
FR. वर्णानु for (व्यस्तान्‌) २. सहश for (सद्रशा) 
१. uma for (gara) 3. च्छेदावसकृदद्दी for (Berg seat} 


e 


( २५१ ) 


गतभगरायता थ गुणा तह षयुता तदक्ययुताद्वा । 
तद्योगद्दा द्य गुणो यः कथयति कुहकज्ञः सः ॥ ५३ ॥ 
गतभगणोना द्य ना गणातछेषो ना तदेक्यहीनादा 
तद्विवराद्या द्विगुणं यः कथयति कृहकज्ञ सः ॥ ५४॥ 


POL Fl जी LS 


५३. (घ) १. गणात्त (ग) द्यगुणात्‌ for (द्यगुणा) 


२. 
Y. 


छेष (ग) for (qw) २. त्तदेक्य (ग) for (तदेक्य) 
गरं for (गुणो) 
(वि०---इसकी क्रमसंख्या ५४ लिखी है) 


'५. गतभंगयुतात for (गतभगरायुता) 


. सयुक्तात्‌ (ङ) for (garet) ७. तद्योगाद्य गुणां for (तद्योगाद्वाय्‌ गुणो । 
. कुहकज्ञः (ङ) for (कुहकज्ञ:) 


(वि०--इसकी श्लोक सख्या ५२ है) 


. द्यगणा for (aga) २. त्तछेषयूता for (az षयुता) 
, युक्ताद्वा 01 (gaet) ७. ताययोगाद्वा for (तद्योगाद्वा) 
. झूगणं for (द्य गुणो) ५, कुदकज्ञ for (zem) 

. (वि०--यहां श्‍लोक सख्या ६४ अंकित है) 

. भगणयुताद्‌ for (mragat) १. चुगणात्‌ for (द्य गुणा) 

. तच्छेषयुतात्‌ for (ae षयुता) 

. aay वा for (वा द्य गुणो) 


(वि०--इसकी क्रमस ख्या ५५ है) 


. द्यगणात्त (ग) द्युगणातृत्त for (नागरा) 
. छोषानात्तदँक्य (ग) छेशोना for (छेषोना) 
. नातु (ङ) नाद्‌ for (ना) ४. तद्विवराद्युगण for (तद्विवराद्वा) 


(वि०--इसकी इलोकसंख्या ५३ है) 


l 3 
राश्याद्यस्त छेशेरचेवं भुक्ताधिमास हीनदिने । 


2 

तछेषेश्चयुगगतं य कथयति FEAT: सः NRY 

(ङ) १. दिनहीनैः for (हीनदिनेः) २. तच्छेषेश्च for (aata) 
(च) १. द्य गणा for (aag) १. त्तदेकथ for (तदेक्य) 


ष्‌ 


कुदकज्ञ for (gesa) ७. (वि०-यहां क्रमस ख्यां ५५ अंकित है) 


(ङ) ३. दुगणात्‌ for (द्यनागणा) २. तच्छेषोनातु for (तछेषोन) 
४. aa वा for (वाढ़िगुणं) 


( २५२ ) 


भ्रंशाक शेषेण युता स्त्रिप्ता शेषात्र तदंतरादथवा । 
भांनोजेदिने य गणां यः कथयति कुटकज्ञ: स: ।। ५५ ॥ 
प्रंदाक शेष faga लिप्ता शेषं कदां रवेज्ञ दिने षट्‌ । 
सप्ताष्टोन वा कुवन्नावत्सराद्रराकः ॥ ५६ ॥ 
ग्रंशसम मंहाके कलासमं वा कला कदा शेषम्‌ । 
दिवसकरस्येष्ट दिने कुवेन्नावत्सराद्गणक: ॥ ५७॥ 


५५, (घ) (वि०--इसकी क्रमसंख्या ५६ है) 
१. लिप्ता (ग) (च) for (स्त्रिप्ता) ३. द्युगणां (च) (ङ) for (ami) 
२. शेषात्तदंतरा (ग) (च) for (शेषात्रतदंतरा) 
Y. graa (ग) कुटुकज्ञः for (कुटकज्ञः) 
(ग) ५. gat for (युता) (वि०--इसकी शलोक संख्या ५५ है) 
(च) v. gara: for (कुटकज्ञः) (वि०--इसकी क्रमसंख्या ५६ श्रंकित है) 
(=) ५. garq for (gar) लिप्ता for (ferr) 
२. शेषात्‌ for (शेषात्र) 
५६. (घ) (वि०-इसकी क्रमसंख्या ५७ है) १. नं वा (ग) नावां for (नवा) 
(ग) २. शेषं (डो for (शेष) 
३. 'षट्‌' दुसरी पंक्ति का प्रथम पद है (ङ) 
Y, सप्तष्टौ for (सप्ताष्टो) 
(वि०--इसकी इलोकसंख्या ५६ है) 
(च) १. सप्ताष्टोन for (सप्ताष्टोन) 
x. (वि०--इसकी क्रमसंख्या ५७ sifra है) 
(s) १. नव वा for (न वा) ४. सप्ताष्टौ for (सप्ताष्टो) 
१७, (w) (वि०-इसकी क्रमसंख्या ५८ है) 
१. मंशाशकज़ा for (मंशके) २. कदा (ग) for (कला) 
६. कला (ग) for (कदा) ४, दिवसरस्येष्ट for (दिवसकरस्येष्ट} 
५, त्स्थराद्वणकः for (त्सराद्‌गणकः) | 
(ग) ६, अंशपुगमंशशेष for (अंशसममंशके) ७: कलासमांश for (कलासमं) 
(Fro — इसकी क्रमसंख्या ५५ है, संख्या ५७ अंकित करना भूल गया) 
(च) १. मंशशे for (मंशके) २, ३. कदा कलाशेष for (कलाकदाशेषम्‌) 
४. दिवसरस्येष्ट दिने for (दिवसकरस्येष्ट दिने) 
४. स्थरादगणक: for (सराद्गणक ) 
(ङ) t. Www for (मंशके) ३. 'कदा' लुप्त 


us (घ) 


( २५३ ) 


अवमावशेषमवमेरधिमासकशेषमधिकमासैर्वा 
इष्टयुतोनं तुल्यं कुवन्नावत्सरगणाकः ॥ ५८ ॥ 

निछेद भागहारो भानो सप्ततिगुणांशशेषोनः । 
शुध्यत्ययत विभक्तः कवन्नावत्सराद्गराकः ॥ १६ ॥ 
भावितकरूप गणना साव्यक्तवधेष्टभाजिताष्वासौ । 
श्रल्पाधिक धिकोल्पेक्षेप्पो भावितहतो ब्यस्तो ॥ ६० ॥ 


uu P SUI ४७११४ क क की 


wd ul की की anu 


(वि०--इसकी क्रमसंख्या ५९ है) 
१. सरादग णकः for (sene) 


(च) १. सदगराक: for (सरगणकः ) 


२. (वि०-यहां क्रमसंख्या ५६ अंकित है) ३. at for (aî) 


(s) 3. मधिमासे: for (मंधिकमासेर्वा) १. सराद्गणकः for (TTT) 


५९. (घ) 


(ग) 
(च) 


(वि०~-इसकी क्रमसंख्या ६० है) 
१. भागहारो (ङ) (मागहारो) २. गुणोऽ श for (saris) 
३. निरछेद (ङ) for (Aa) ४. भानोः (च) (ङ) for (भानोः) 
(वि०--क्रमसंस्या ५९ है) 
२. गुणोऽ श्ञश्ञोषोनः for (गुणोंधशेषो चः) 
(वि०-क्रमसंख्या ६० अंकित है) 


(fro - इस शलोक को क्रमसंख्या ६१ है) 
भाजितेऽष्ट्ाप्तौ (ग) भाजितेष्टाप्त्योः (ङ) for (भाजिताप्वासौ) 
, अर्पऽधिकोऽधिको (ग) भ्रल्मेऽधिकल्पः for (अल्पाविकोधिकोल्पे) 
, थौ (ग) क्षेप्यो for (à) ४. हृतौ (च) (s) for (हतो) 
व्यस्तम्‌ (ई) for (व्यस्तौ) | 
भाजिष्ट्याप्तौ for (भाजिताष्वासौ) 
. (वि०--यहां क्रमसंख्या ६१ अंकित है) 

शीषेक----ग्रथ भावितबीजम्‌ + 
२. अ्ल्पेऽधिकोऽघिकेऽल्पः for (अल्पाधिकोधिकोल्पे) 
३. क्षेप्या for (At) 


( २९४ ) 


भानोराइय शवधा त्रिचउुर्गणितान्विशोध्यराइयंशात्‌ । 
नवति द्रष्ट्वा qu कूबन्तावत्सराद्गणकः ॥ ६१॥ 
भावितकें तद्यातो विनष्ट वर्णन तत्प्रमाशानि i 

ऋत्वेष्टानि तदाहत SU भवति रूपाणि ॥ ६२ T 
वराप्रमाराभावितघातो भवतीष्टवराँसंख्यैवस्‌ | 

सिध्यति विनापि भावितसमकरणात्‌ किकृतं तदतः ॥ T! T 
मुलहिषेष्टवर्गागुशगुणादियुतविहौनाच्च । 

श्राध्यवधो गुणक गुणः संहांत्पवातेन पमत्यम्‌ ॥ ६४ ॥ 


घ) (fro इस एलोक की क्रमसंख्या ६२ है) १, सचति (ग) नति for (नवति} 

(ग) २. वधात्त्रि (ङ) for (वधावि) ३. राइयंशानु for (wama) 

(च) t. नवति for (qafa) ४. हृष्ट्वा (ङ) for (द्रष्ट्वा) 

१, (वि०-यहां क्रमसंख्या ६२ अंकित है) (ङ) १. नवति for (नवति) 
६२. (घ) (वि०-इसकी इलोकसख्या ६३ है) १, विनष्टे (च) for (विनष्ट) 
२. कृत्वेष्टाति (ग) (च) (ङ) for (manfa) 

(ग) ३. भाविक यद्धातो for (भावितके aa) 

(च) ५. (वि०--इसकी क्रमसंख्या ६३ अंकित है) 

(ङ) ६. यद्घातो for (तद्यातो) 
६३. (घ) (वि०--इसकी क्रमसंख्या ६४ है) 

(T) १. भवतिष्ट for (भवतीष्ट) २, संख्येक्यमु for (संख्येवम्‌) ३. काम for (सम) 

च) Y. द्यातो for (घातो) (fro इसकी क्रमसंख्या ६४ ग्रंकित है) 
६४. (घ) — (fro— mw श्लोक की क्रम संख्या ६५ है) | 
१. मूलं (ग) for (मूल) २. वर्गाद्गुण (ग) वर्गात्‌ गुणाक for (वर्गागुण) 
३. श्राद्य (ग) (च) (ङ) for (meras) | 
४, सहांत्यघातेन (ग) संहत्य घातेन for (संहात्पवातेन) 
५, पमंत्यम्‌ (ग) मन्त्यम्‌ for (पमत्यम्‌) 
३, द्विघेष्ठ for (द्विषेष्ट) ७. गुणादिष्टयुत for (गुणादियुत) 
S. विहिनाच्च for (विहीनाच्च) e. गुण for (गुणः) 
(च) २. वर्गादुगुण for (वर्गागुण) ४. सहांत्यघातेन for (संहांत्यवातेन) 
» ` + पमंत्ययं for (पमत्यम्‌) १०. (वि०--इसकी क्रम संख्या ६५ अंकित है) 
(s) Apa वर्ण प्रकतिः-- | 

२. चर्गाद्‌ गुशक for (वर्गागुण) ७. गुणादिष्ट for (गुणादि) 

Y. सहान्त्यघातेन for (संहात्पवातेन)। ५. gatea for (पमत्यम्‌) 


(wx) 


चज्ञावाधेक्य प्रथमं प्रक्षेपः क्षेप्प शोध्यतुल्यवधः । 
प्रक्षेपशोधकहते मले प्रक्षेपके रूपे ॥ ६५ N 

रुपप्रक्षेपपदे पृथगीष्रक्षेप्यशोध्यमलाभ्यास्‌ । 
कृत्वाद्योत्पाद्यपदे प्रक्षेपे शोधने वेष्ट चतुरधिके ॥ ६६॥ 
इत्यपदकृतिस्त्यना दलितांत्य पदगरपात्पदम्‌ । 
ग्रंत्यपदकृतिव्येका द्विहताद्यपदा हताद्यपदम्‌ ॥ ६७ ॥ 


VP PL PELL AD DDD DD PA SD FT 


६५. (घ) (वि०--इस इलोक की क्रम संख्या ६६ है) 


६६, 


. aaae (ग) Terry for (वज्ञावाधेक्य ) 
- हृते (ग) Tet for (हते) 
. शोध्य' पद लुप्त है । 
. वज्ञवाधेक्य' for {वज्ञावाधेक्यः) 
. हृते for (gx) v. (वि०--यहाँ क्रमसंख्या ६६ अंकित है १) 
. बजवधँक्य for (वज्ञावाधेक्य ) 
. क्षेपवधतुल्य: for (क्षेप्यशोध्यतुल्यवघः) २. हृते for (हृते) 
(घ) (वि०--इस श्लोक की क्रम संख्या ६७ है) 
. पृथगिष्ट (ग) (च) (ङ) for (पृथगीष्ठ) 
. ऽधोत्पाद्य (ग) कुत्वारद्यांशाद्य पदे for (कृत्वाद्योत्पाद्ययदे) 
रूपं for (रूप्‌) ‘acy’ पद लुप्त है । 
SE (यहाँ श्लोक समाप्त है), “चतुरधिके. ६७ d श्लोक का आरंभ है । 
, रूपप्रक्षेपदे for (रूपप्रक्षेपपदे) २. sales for (घोत्पाञ्च) 
. 8g for (वेष्ट) ६. रधिकें for (रघिके) 
. कृत्वाऽऽन्त्याद्मपदे for (कृत्वाद्योंत्पाद्यपदे} 
+ये+ ५. वेष्ट for (वेश) ६. “चतुरघिके' लुप्त 


~ 
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— 
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, (घ) (वि०--इसकी श्लोक संख्या ६७ है) 


. गुणांत्यपदं (ग) for (गुणात्पदम्‌) 

. व्येका (च for (व्येका) ३. हुता (ग) (च) (ङ) for (हता) 
. चतुरधिकेत्य for (su) +, पदं for (पद) 

. पादा for (पदा) 


(ग) 


«n ०६ A vo 


(च) ९. स्त्रिना for (egar) १. गुरांत्यपर्द णि (गुणात्पदं) 


७. व्येका for (व्येका) ८. (वि०--क्रमसंख्या ६८ अंकित है) 
{ङ) ४. चतुरधिकेश्त्य for (इत्य) १. मुखा$न्त्यपदम्‌ for (गुखात्पदम्‌} 


( २५६ ) 


चतुरुनेत्यपद कृताश्रेकयुतेवधदलं प्रथग्वेकम्‌ । 
व्येकाध्व्यहतमत्यं पदवधगुरण मन्यदाद्यहदस्‌ ॥ ६८ ॥ 
वग गुणकः क्षेपः केनचिदुद्धत युतोन को दलितः | 
प्रथमोत्ये मलमन्यो गुणरपदोःइू त प्रथमम्‌ ॥ ६६॥ 
गुणके वगेछिन्ने छेदपदे यो धतपदं प्रथमवगः । 

छत्रे क्षेपे तन्मूले छेदपद TAA o ॥ 


SANA 


(वि०--इसकी श्लोक संख्या ६९ है) १. त्र्यक for (AF) 


२. पृथग्‌ (ग) for प्रयग्‌) (च) ३. द्याह (ग) (ङ) for (sez) 
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- चतुरूनोंत्यपदक्रतित्येकयुते for (चतुरूनेंत्यपदकृता श्रेकयुते) 

. मन्यथाद्यपदम्‌ for (मन्यदाद्यपदम्‌) 

. व्येकयुते for (श्रेकयुते) ३. arga for (ध्व्यहत) 

. कृती for (कृता) १. ध्येकयुते for (sim) 

. पृथग्यव्येकम्‌ for (प्रथग्वेकस्‌) ५. माद्यमात्त्य for (मन्यदाद्य) 


(वि०--क्रम संख्या ७० है, १. गुणकार (ग) (ङ) for (qur) 


, पदोद्धतः प्रथमम्‌ (ग) धृतप्रथमः for (पदोद्ध त प्रथमम्‌) 

. TTT for (वर्ग) Y qum (=) (इ) for (गुणकः) 

. दुद्धतो नितोदलतः for (33 तयुतोनको दलितः) 

. प्रथमोंत्य (ङ) for (प्रथमोत्ये) 

. पदोद्धतः for (AFT) ७. (वि०--क्रम संख्या ७० अंकित है) 
श युतोनितोदलितः for (युतोनको दलितः) ` 

. पदोद्धृत: प्रथमः for (पदोद्ध त प्रथमम्‌ ) 


(वि०--इसको क्रमसंख्या ७१ है) 


. घृतं for (घृतपदं) २. प्रथम for (प्रयम) 
. वर्ग! (यह शब्द दूसरी पंक्ति का भ्रारंभिक पद है) ४. छिन्ने for (कषेत्रे) 
` वर्गछोन्न for (wifey) १. gad for (gard) 


* वर्ग for (वर्गः) ४, छन्नो for (BA) 
\9, 


(वि०--यहाँ क्रम संख्या ७१ श्रंकित है) 


(s) amikar गुणके प्रथमं तन्मूलभाजितं भवति 
वगच्छिन्न क्षेपे तत्पदगुणिते तदा मूले ॥ ७० ॥ 


for 


 गुराके वरेच्छिन्न छेदपदे यो gars प्रथमवगं: । 
— S क्षेपे तन्मूले छेद पद TTT ॥ ७० ॥ 


~ 


93. (8) 


AX .0 ^e 


( २५७ ) 


शशिलिप्ता शेषकृतिद्विनवति गरिता ग्रशिति गणितं वा 
सकाज्ञ दिने वर्ग कुवेन्नावश्‍्पराद पराकः N ७१ ॥ 
इष्ठभगणादि शेषं द्विनवत्यतं त्रयशिति संगणातम । 
रुपेश TAT वर्ग कृवेन्तावत्सराद्‌ गणकः ॥ ७२ ॥ 
भगरादिशेषवर्ग चतुर्गुणं पंचषष्टिसंयक्तम्‌ । , 
षष्ट्यूनं वा वर्ग कुवन्नावत्तराद गणक: ॥ ७३ d 


G Æ K A vo 


बि०--इसके आगे “गुणिते वा । सेकज्ञ दिने qu कुवन्ना० ॥ ७५ n” 


लिखा है । 


. कृतिः for (कृति) ५. द्विनवति गुणितां for (द्विनवतिगुशिता) 
. अशीति for (अशिति) ३. गुणितां वा for (गुणिते वा) 

. कुवेन्नावत्सरा द्गणकः: for (कुव न्वावज्ञपरादुगणक:) 

. (वि०-- यहां क्रमसंख्या ७२ श्रंकित है) 


वि यह श्लोक इस प्रति में उपलब्ध नहीं है । 


(वि०--इसकी क्रमसंख्या ७३ है) 


. त्र्यशीति (ग) व्यशीति for (व्यशिति) 

. qd (ग) (ङ) for (युतेन) 

. वग्र for (वर्ग) (वि०--इसकी श्लोकसख्या ७७ हैं) 
. त्र्यशीति for (त्यशिति) २. युतं for युतेन 

. [वि०--क्रम संख्या ७३ अंकित है) 

. च्यशीति for (त्र्यशिति) 


(वि०--इसकी क्रम संख्या ७४ है) 


यह इलोक १९०२ में बनारस से मुद्रित प्रति में ७८ संख्या पर है 


(ग) 
(च) 


(=) 


(वि०-- ag श्लोक ^T में उपलब्ध नहीं है) 
(fro — क्रमसंख्या ७४ अंकित है) 
(वि०--इसकी क़मसंख्या ७८ अंकित है) 


OLN कक ua 


. कृतिः (ग) कृति for (कृति) (वि०--इसकी क्रम संख्या ७२ है) 
. अशीति (ग) ध्यशीति for (affa) ३. गुणितां for (गुरितं) 

. कुर्वन्नावत्सरादृगणक: (ग) for (कुर्वेन्नावज्ञ्पराद्गणाकः) 

. द्िनवगुखितं for (द्विववतिगुरिता) ६. सैकं for (सँक) 

. वरे for (वर्ग) 


( २५८ ) 


भगरादिशय वर्ग त्रिभिगणां संयतं शतनवभिः à 
वर्गोष्टशतोने चा कवन्नावत्सराद्‌ गराकः dd ७४॥ 
J्रधिमासञेषवर्गं त्र्योदशगुणा त्रिभिर्युक्तम्‌ । 
त्रिघनोनं वा वर्ग कर्दन्नात्सराद्‌ गरणकः ॥ ७५ n 
ग्रवमावशेषवगं द्वादशगरित शतेन संयुक्तम्‌ । 
त्रिभिरूनं वा वर्ग कवेन्नावत्सराद्‌ गणकः ॥ ७६॥ 


PSM MMP PAA 


ov, (घ) (वि०-इसकी क्रमसंख्या ७१ है) 
(ग) १, attaf: for (शतेनंवभिः) 
(वि०--इसकी क्रमसंख्या ७८ है) 
(च) २. (वि०--क्रमसंख्या ७५ अंकित है) 
(ङ) ३. कृतिमष्ट for (वर्गोष्ट) 


ex. (घ) (fro— इसकी क्रमसंख्या ७६ है) 
१. त्रयोदश (ग) for (व्योदश) कुर्वन्नावत्‌ (ग) (ङ) for (कुबेन्तात्‌) 
(ग) ३. ar for (वर्ग) ४ त्रिभिः शतेर्युक्तम्‌ (ङ) for (त्रिभियुक्तम्‌) 
५. WW for (वर्ग) 
(fro— इसकी क्रमसंख्या ७९ है) 
(a) १. त्रयोदश (ङ) for (त्रयोदश) 
६. (fro— agi क्रमसंख्या ७६ अंकित है) 
७६. (घ) (वि०--इसकी क्रमसंख्या ७७ है) 
(च) (वि०--इसकी क्रमसंख्या ७७ है) 
(s) (वि०--इसकी क्रमसंख्या ८२ है) 
(ग) (वि०--इसकी क्रमसंख्या ५० है) 
७६. स॒ख्या पर्‌ अंकित निम्नांकित श्रतिरिकत इलोक है-- 


सूर्यादि विछिप्ताशेषं पंचभिरूनादुगतं तथा दशभिः । 
वर्गों बृहस्पति दिने कुर्वन्नावत्सराद्‌ गणक: ॥ ७६ ॥ 
(वि०--पह शलोक इस प्रति में क्रमसंख्या ७६ पर है) 


१. सूर्य for (सूर्यादि) २, रूनाहतं for (eremi) 
3 वर्म for (uii) . FP 


( २५६ ) 


गुराकयतिरष्टगणिता गशिकांतरवर्गभाजिता राशिः । 
गुणको त्रिगणो व्यस्ताधिकी हृतावंतरेश पदे ॥ ७७ tt 
इन्दुविलिप्ताशषं सप्तदशगुरां च यो TAT च । 
पुथगेयुत वर्ग कूर्वेन्तावत्सराद गणकः db ७८ ॥ 
वर्गोनकृतियुतो नानगास्तत्संयोंतराड कृतिभक्तः । 
तद्गुणकी यृतिवियुतो वर्गो घाते च रूपयुते ॥ ७६ ॥ 


७७ (घ) (वि०--इसकी क्रमसंख्या ७८ है) 
१. गुणकांतर (ग) (ङ) (च) for (गुणिकांतर) 
३. हृतावतरेण (ग) हृतावंतरेण (च) (हृतावंतरेण) 
(प्र) (वि०--यह श्लोकसंख्या इस प्रति में ७० पर, तथा बनारस में मुद्रित प्रति 
में ७१ पर अंकित है) 
(च) (वि०->यहां क्रमसंख्या ७८ अंकित है) 
(ङ) (वि०--इसकी क्रमसंख्या ७१ है) 


ss. (ध) (वि०--इसकी क्रमसंख्या ७९ है) 
१. त्रयोदशं for (चयोदश) (ग) “चसे ^w तक लुप्त 
(ग) ३. गुणितं वा जि (गुणं च) ३. पृथगेक (s) for (पृथगे) 
(वि०--इसकी क्रमसंख्या ८१ है) 
(च) १. त्रयोदश (ङ) for (चयोदश) 
Y, (वि०--क्रमसंख्या ७९ अंकित है) 
(s) ५. चापि for (च) 


'3९.(घ) (वि०-इसकी क्रमसंख्या so है) 

१. नगांस्तत्सांयातराद्ध॑ (ग) नस्तत्‌ संयोगांतराद्ध for (नानगास्तत्संयोतराद्ध ) 

s. agfa for (नकृति) कृतिर्भक्तः for (कृतिभक्तः) 

४, -तद्गुरितौ (ङ) for (तद्गुणकौ ) 

s. वर्गोत्यकृति for (वर्गोनिकृति ) 

१. नगांस्तत्संयोतराद्ध for (नानगास्तत्संयोतराद्ध ) 

v. तद्गुराको for (तद्गुणकौ ) 

५. (वि०- यहां क्रमसंख्या so है) 

(s) (वि०--इसकी क्रमसंख्या ७२ है) | 
२. वर्गोऽन्यक्ृति for (वर्गोनकृति) १. नस्तत्‌ for (नानगास्तत्‌) 
५. वर्गौ for (वर्गो) ६. संयोगान्तरार्ध for (संयोतराद्ध ) 


( २६० ) 


यरूनो AGA रूपवगंस्तदक्यमिष्टहतम्‌ । 

इष्टोन तहलकृतिरूनाभ्यधिका भवन्ति राशि: ॥ ८० ॥ 
याम्यां कृतिरधिकोनस्तदंतरं gagat न मिष्टेन । 
तहलकृतिरधिके न्यूनाम्यधि भवति राशि ॥ ८१॥ 
ज्ञदिनेऽक कलाश्गषं गुरू दिनविकलावशष युक्तोनम्‌ । 
वर्गाविध च सक कूवन्नावत्सरांद्‌ गराकः॥ ८२॥ 


DSSS OAV AVA LLL LIS LLL LLL DL LLL LIP LLLP PPP LEP PILLAI DL LID ID PAIN 


so. (ध) (वि०--इसकी क्रमसंख्या ५१ है) 
१. वेग (ग) (ङ) for (वर्ग) २. हृतं (ग) (ङ) for (हृतम्‌) 

३. भवति (ग) (च) (ङ) for (भवन्ति) 

४, रादिमु (च) for (रादिः) 
(ग) (वि०--इसकी क्रमसंख्या ७२ है) 

) १. वगंस्तदैक्य for (वर्गरतदेक्ध) ५. (वि०--इसकी क्रमसंस्या ८१ अंकित है) 

(s) (वि०--इसकी क्रमसंख्या ७३ है) १. a for (ada) 
(घ) 


. रधिकेन for (xf) (वि०- इसकी क्रमसंख्या ८२ है) 

. राशिः (ग) (च) (ग) for (राशि) 

. रधिकोना धिकयोरधिकोनयो afar: for (रधिके न्यूनाम्यधि भवति राशि) 
. हत (ङ) (च) for (ga) v. मीष्टेन for (मिष्टेन) 

६. 'न्यूनाम्यधि 'भवति' पद लुप्त हैं । 

. रधिकेन for (रधिके) ५. न्यूनाम्यधिका for (न्यूनाग्यधि) 

. (वि०- क्रमसंख्या ८२ ग्रंकित है) 

. रधिकोना for (रधिके) 

. ऽधिकयोरधिको for (न्यूनास्यधि) ६. नयो for (भवति) 
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८२. (घ) (वि० इसकी क्रमसंख्या ८३ है) 
(ग) . (वि०-इसको क्रमस ख्या ८२ है) 
१. शदिनेक for (ज्ञदिनेऽक) २. दिने for (दिन) 
३. aa घन for (वर्गोविधं) 
(च) १. ज्ञदिनेक्क for (scs) २. दिनविवला for (दिनविकला) 
३. -वर्गोवघं for (वर्गोबिध) ४. (वि०- क्रमसंख्या ०३ अंकित है) 
. (डे) (वि०- इसकी क्रमस स्या ८३ है) 
Coco हे. वर्य वघं च for (वर्गों विधंच) 


( २६१ ) 


विकलाशेषं सहितं त्रिवत्याऽ३ सप्तषष्टिहीन॑ च 
भानोज्ञेदिते वर्ग कूवन्तावत्सराद्‌ गणाकः ॥ ८३ ॥ 
ज्ञदिनेऽक कलाशेषं वर्गो दादशभिः संयुतं त्रिषष्ट्या च । 
षष्ट्याष्टासिइचोन कवन्तावत्सराद्‌ गराकः ॥ ८४॥ 
इन्दु विलिप्ता शष मंत्राशेषं वा । 

ग्रथवा मध्यमिष्टं कृषन्तावत्सराद्‌ गराकः ॥ ८५ !। 
जीवविलिप्ता रोषा कर्जामदं भोसलिप्तिकाहेषात्‌ । 
रविसिदभागशेषा कवन्नावत्सराद्‌ गणाकः ॥ ८६॥ 


5३. (घ) 


१. 
. शेषसहितं for (शेषं सहितं) 
. (वि०- क्रमस ख्या ८४ अंकित है) 


(वि०--इसकी क्रमस ख्या ८४ है) 
९३ (च) for (5३) २. +६७+ (च) 


. ५३ लुप्त | 
(वि०- इसकी क्रमस ख्या ८५ है) 
. २. ऽर्केकला' पद लुप्त है। ३. बग्न for (aÑ) 
. Sg for (sẹ) Y. (वि०--क्रमस ख्या ८५ अंकित है) 
. वर्गो (लुप्त) 


(वि०--इसकी क्रमस ख्या ८६ है) 


. शेषामंशशेष वा (ग) शेषोद्रविलिप्ताशेषमंशुज्षेषं वा for (शेष मंत्राज्षषं वा) 
. इदं for (इंदु) 

. शेषामंशशेषं वा for (शेष मंत्रादेषं वा) 

. मध्यममिष्ट for (मघ्यमिष्टं) v. (वि०--यहां क्रमस ख्या ८६ अंकित है) 
. +शेषाद्‌ रविलिप्ता १. शेषमंशशेष for (शेषं मंत्राशेषं) 

. मध्यममिष्टं for (मध्यमिष्टं) 


(Fro— इसकी क्रमसंख्या ८७ है) 


. मिंदु (ग) (ङ) for (faz) 

. जीवविप्ताशेष for (जीवविलिप्ताशेषा) 

. विलिप्तिका for (लिप्तिका) ४. शेषात्‌ (€) for (are) 
. द्रविभिदुभाग for ( रविमिदभाग) 

५. कुर्वेन्नोवत्सरादूगणकः for (कुवंन्नावत्सरादगराक:) 

. (वि०--क्रमसंख्या ८७ अंकित है) 

. विलिप्ताशेषात्‌ for (विलिप्तादेषा) 


( २६२ ) 


इष्टग्रहेष्टशेषा दय गरो गतनिरपर्वतयं संगरातः । 
छेददिनरधिकोस्मादन्यग्रहशषसिष्टो वा ॥ ८७॥ 
निछेदभागहारो प्रहपोर्भगणादि शेषयोद्र गणात्‌ । 
यस्मात्तं निछेदेनोद्वतयोलब्धयोगरितो ॥ ८८॥ 
निद्धेदभागहारों बिपरीतो तद्य तात्फलस्तस्मात्‌ । 
शेषेद्य mèi ब्यादिना प्राग्वदिष्टदिने ॥ ५९ ॥ 


८७. (घ) (वि०--इसकी क्रमसंख्या ८८ है) 
१. ये यह मूलपाठ में उपलब्ध नहीं (ग) 
(ग) २. fread for (निरपवतंयं) ३. स'गुणतेः for (स गुणितै:) 
(च) २.तिरपवत्तंस गुणितँः for (निपवेतंयं स गुणितः) 
Y. (वि०--क्रमसख्या ८८ है) 
(ङ) ५. शेषाद for (सोषा) 
दद, (ध) (वि०--इसकी क्रमस ख्या ८९ है) 
१. कंगणात्‌ for (गुणात्‌) २, gaat (ग) धृताया for (gaat) 
(ग) ३. शेषवो द्युगणात्‌ for (शेषयोद्य गणात्‌) 
४, यस्मात्तन्न for (यस्मात्तं) 
५. लब्घस गुणितो for (लंब्धयोग्‌णितौ) 
(च) १. ser (ङ) for (Ayaa) २. zt तयो for (नोद्धृतयों) 
(वि०- क्रमसंख्या ८९ अंकित है) 
(ङ) ७. निश्छेद for (निछेद) १. निरछेदे for (निछेदे) 
८, विपरीतौ for (भंगणादि) 
५. लंब्धस गुणितौ for (लंब्धयोर्गणातो) 
 _ ३. ग्रहयो for (शेषयो) 
८९. (घ) (वि०-इसकी क्रमस ख्या ९० है) 
१. पुन (ग) पुनः शेषे for (फलस्तस्मात्‌) 
२. द्ुगणादेवं (च) (ङ) for (द्य गुणादेव) 
३. त्र्यादीनां (ग) (ङ) for (surfer) 
४. ३ य गणादवत्यादीनां for (शेषेद्य गुणादेव त्र्यादिना) 
(ग) (वि०-दूसरी पंक्ति “द्य गणा" से आरम्भ होती है) 
(च) t. पुनस्तस्मात्‌ (ङ) for (फलस्तस्मात्‌) . 
५. (वि०- क्रमस ख्या ६० अंकित है) 
(s) ६. Preig for (निछेद) 


तिस फर म क रछ र छ LAPIS 


( २६३ ) 
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गुणमवशषाद्रविचंद्रो मध्यमो स्फुटादथवा । 
एवं तिथि ग्रहं वा कुवन्नावत्सराद्‌ गणकः ॥ Ro ॥ 
एकदिनावमशेषं षट्‌ गणमेकरविचद्धभगरोनम्‌ | 

x 

शुध्यति भूदितभक्त व्येक चांद्र स्तदुक्तिरियम्‌ ॥९१॥ 
इषुशरकृताष्टदिरिभ १०८४५५ संगरिततादवमशेषाद भक्तात्‌ | 
रूपाष्टरसवेदरसशन्यक्षरगरोः ३५०६४८१ दिनगराः शेषम्‌ ॥ ६२ N 


POL LOL un Da 


९०, (घ) (वि०--इसको क्रमस ख्या e? है) 
१. गण for (गुण) (ग) छू गणमवमासशेषा for (a गुणामवशेषा) 
२. मध्यमौं (च) for (मध्यमौ) 
(ग) ३. स्फुटावथवा for (स्फुटादथवा) (वि०-इसकी क्रमस ख्या €० है) 
(च) १. सगण for (द्य गुण) 
Y. (वि०--क्रमसख्या ९१ अंकित है) 
(ङ) १. गुणमवमावशेषा for (गुणमवशषा) 
४१. (च) (वि०--इसकी क्रमस ख्या ९२ है) 
(ग) १. चदगुरा for (ama) २. सगणोना for (भगणोनम्‌) 
३. एकादिना for (एकदिना) ४. भूदिभक्त for (भूदितभक्त | 
(च) ५. (वि०--यहां क्रमस ख्या ६२ अंकित है) 
(ङ) ३. एकदिनमवमशेष for (एकदिनावमशेषं ) 
१. यद्गुणमेक for (षट्गणमेक) 
३२. (घ) (वि०--इसकी क्रमस ख्या ६३ है) 


(ङ) 


१, दवमवशेषकाद्‌ for (दवमशेषाद्भक्तातु) 

२. रूपाष्ट वेदरसशुन्य (ग) for (रूपाष्टरसवेदरसनुच्य) 
३. दिनगणाः (ङ) (च) for (दिनगणाः) 

४. इष्टशरकृताष्टदिग्भिः for (इषुशरक्ृताष्टदिग्भि:) 
५. देवमश षकाभक्तात्‌ for (दवमशेषाद भक्तात्‌) 

६. रगुणो for (शरगुरौः) 

१. दवमवशेषकाद्धक्तात्‌ for (दवमशेषा दृभक्तांत्‌) 

२. वेदरस (ङ) for (रसवेदरस) 

८. (वि०--क्रमसख्या ६३ अ्रंकित है) 

१. qu argum for (शेषाङ्क्तात्‌) 


जिनरस गोव्धिरदृगुणा ३२४९६२४ छशि वसुकृत रसखभुतरामहतान्‌ । 


( २६४ ) 


इष्टावमशषाद्यछेषं रविभगण शेषं तत्‌ ॥ ९३॥ 


गोगंदुखेश ११०१७९ गुणित-दूक्तान्नलपक्षयम रसेषु TT: ३५६२२२० | 


शेषमवमावशषात्तिथयो वमशेषकादिकलम्‌ ॥ १४॥ 
भागकलाविकलक्यं दृष्दवा विकलांतंर न के sta: 
vad द्विधांतराधिकहीनं द्विविभाजितं शेषम्‌ ॥ eu 


DAL ONL 


९३. (घ) (वि०--इसकी क्रमस स्या ६४ है) 
१. रदगुणा (ग) रसगुणा for (xar) 
२. भूत (ग) (ङ) fer (भुत) 
३. हृतान्‌ | ३५६४५१ (ग) राहृतात्‌ for (रामहूतान्‌) 
(ग) v. (वि०-सख्या के श्रंक लुप्त हैं) ५, शशि (ङ) for (afa) 
५, शेषाद्या for (शेषाद्य) 
(च) १. रदगुणा for (रद्गुणा) २. भूत for (भुत) 
३. रामहृतानु for (रामहूतानु) ७. वि०-यहां क्रमस स्या ९४ श्रंकित है) 
(ङ) १. गोऽब्धिरद ३२४६६२४ गुणातु for (गोब्धिरदूगुणा ३२४६६२४) 
३. gun for (हृतान्‌) ६. शेषाद्य गृशेषं for (शषाद्चछेषं ) 
ev. (घ) | (fre— इसकी क्रमसंख्या ९५ है) 
१. गुशिताङ्कक्ता (ग) (च) (ङ) for (गुशितद्भक्ता) 
२. ३५६२२२० दूसरी पंक्ति का आरंभ (य) संख्या लुप्त 
(ग) ३. गोगेदृशेख for (गोगेंदुसेश) ४, संख्या के अंक लुप्त हैं 
५. नाख for (ma) ६. शेषावमाव for (शेषमवमाव) 
(च) ७. गणैः for (गुरः) 
(वि०-यहां क्रमसंख्या ६५ श्रंकित है) 
(ङ) ३. Wtsiz for (गोगेन्दु) 
९५. (घ) . (वि०--इसकी क्रमसंख्या ६६ है) 
१. वके शेषे (ग) च के रेषे for (नके शेषः) 
२. शेषे (ग) (ङ) for (शेषम्‌) 
(ग) ३, द्विघातरा for (द्विधांतरा) ४. द्विभाजितं for (द्विविभाजितं ) 
(च) t. वकेशेषे for (नके शेषं?) २. शेषे for (शेषम्‌) 
(वबि०-क्रमसंख्या ६६ अंकित है) 
(ङ) t. च for (न) ` ६. Sri for (शेषः) | 
रे. ensag for (kaia) ४, च द्विभाजितं for (द्विभाजितं) 


९६. (घ) 


( २६५ .) 


तद्रर्गातरमाद्य तदंतरं चांतरीद्ध तयतोनम | 
वर्गातरं विभक्त' ताभ्यां श्षेषोन्यतो दुगणः ॥ ६६॥ 
कृतिसंयोगाद्विगुण छेषयुतिक्कति विशोध्य gra d 
शब यूतियुंत हीनाहिहता AA TAR युक्त्या ॥ ९७ N 
शषवधादिन्रदृति गुणा छेषांतरवगेसंयुतान्मुले । 
शषांतरीनयुक्त दलितं RA पृथगसिष्टे ॥ ६८ ॥ 
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(वि०--इसकी क्रमसंख्या ६७ है) 
१. चांतरोद्धूत (ग) (ङ) for (चांतरीद्धत्र) 
२. द्वा द्वाभ्यां for (ताभ्यां) ३. शेषे ततो (ग) (ङ) for (शेषो त्यतो) 


(च) १ चांतरोद्धत for (चांतरीद्धत) v. (वि०--क्रमसंख्या ९७ है) 


(ङ) 


९७. (घ) 


(ग) 


३. शेषो ततो चुगणः for (शेषोन्यतो द्युगणः) 
५. Ara for (माद्य) २. द्वाभ्यां for (ताम्यां) 
(वि०--इसकी क्रमसंख्या ९८ d) 
१. द्विगुणा (ग) (च) for (द्विगुणा) 
२. छष for (देष) (ग) छेष कृतियुति for (छेषयुतिकृति) 
३. विहृता (ग) विज्ञता for (fe aq) 
४. कृत संयोगा for (कृतिसयोगा) ५. पृथग्युक्त्या for (पृथक्‌ युक्त्या) 


(च) ६. fegn for (द्विहता) 


६. (वि०- क्रमसंख्या ९८ अंकित) 
कृतिसंयोगाद्‌ दिगुणाद्युतिवर्गं प्रोह्म शेषमूलं यत्‌ । 
तेन युतोनो योगो दलितः शेषे पृथगर्भीष्टे ॥ ६८ ॥ 
for 
(कृतिसंयोगाद्विगुण छेषयुतिकृति विशोध्य मूलेन 
शेषयुतिर्थृतहीना द्विहता शेषे पृथक्‌ युक्त्या ॥ ६७ 1) 
(वि--इसकी क्रमसंख्या ९६ है) 
१. विकृति (ग) for (द्विक्रति) मूलम्‌ (ग) (ङ) for (मूले) 
३. शेषांतरोन (ग) (ङ) for (शेषांतरीन युक्त ) 
v. पृथगगभीष्टे (ग) (ङ) for (पृथगभिष्टे) 
१. कृति 1०7(ऋति) २. मूलं for (मूले) 
v. पृथगभीष्टे for (पृथगभिष्टे ) 
५. (वि०- क्रमस ख्या ee अंकित है) 
१. वधाद्‌ द्विकृतिगुणातु for (वधाद्विक्रतिगुणा) ६. शेषांतर for (छेषान्तर) 


१००, 


YAN o 


( २६६ ) 


सुखमात्रममी प्रश्ना प्रश्‍नान्यात्सहर्रशः कुर्यात्‌ । 
भ्रन्थदत्तात्प्रशनानुक्तं वा साधरेत्करों: ॥ ६९ ॥ 

जन संसदि देवविदां तेजो नाशयति भानुरिव भानास्‌ । 
कुट्राकारप्रश्‍नेः पठितरपि कि पुनज्ञातें: ॥ १०० | 
प्रतिसुत्रममी प्रहनाः पठिताः सोद THT TAT । 
gami व्यधिकशते कहृकोष्टादशोऽध्याय T ०१॥ 
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इति श्री ब्रह्मगुप्ते अष्टादशो$ध्यायः | 


(वि०--इसकी क्रमस ख्या १०० है) 


. प्रश्‍नानन्या (ग) प्रश्तानन्यान्‌ (ङ) for (marata) 


देव्यात्र for (सुखमात्र) ३. दंत्तान्‌ for (दत्तात्‌) Y. त्करणौः for (कर्णाः) 


 प्रइनानन्यान्सहुस्रशः (प्रश्‍नान्यात्सहस्रश:) 


(fro — इसकी क्रमस'ख्या १०० अंकित है) 


. हृदि घात्रममी for (सुखमात्रममी) ६. saam: for (प्रश्‍ना) 


, श्रन्यैदत्तान्‌ for (श्रव्ये दत्तात्‌! ७. प्रश्नानुक्त्यैव 101(प्रश्नानुक्तै वा) 
 करणौः for (कणा) (वि०--३. 'हृतान्मात्रममी' इति सुधाकरः) 


(fro - इसकी क्रम संख्या १०१ है) 


. grata: (ग) (च) for {पु्नज्ञातेः) २. भारिव for (mafea) 
. कुदाकारं for (seram) Y. प्रस्नैः for (प्रश्नैः) 

. कुदाकार प्रश्‍न्ने: for (कुट्टाकार प्रदने:) 

. (वि०--यहाँ क्रम संख्या १०१ अंकित है) 

. पुनः शतशः for (पुनंज्ञातैः) 


(वि०--इसकी क्रम संख्या १०२ है) 


. ्रार्याणाम्‌ (ग) आर्या for (याणां) २. शतेन कृष्ट for (शते कुट) 

. 'इति' से “अध्याय: तक अंकित नहीं है । 

. समी प्रश्‍नाः for (ममी प्रश्‍ना:) २. शतेन for (शते) 

. इति श्रीब्रह्मसिद्धाते कुटुकोध्यायाष्टदशमः n १८ ॥ for (इति श्रीब्रह्मा गुप्ते 


्रष्टरादशोऽध्यायः) 


. आर्याणां for (श्रायाणां) 
` “इति” से “अध्यायः” लुप्त (केवल “श्री” अंकित है) 


(वि०--क्रमसंख्या १०२ अंकित है) 


,' आर्या for (आयाणां) २. त्र्यधिकशतेन for (त्र्यधिकशते) 


कु हइचाष्टरादशो for (कुहकोष्टादशो ) 


( २६७ ) 


ग्रथ शंकुच्छाया दिज्ञानाध्यायः 
एकोनविश: 


ap वा दिनाउंघटिका योर्कजो क्षाशकान्त्रीजानाति । 
उदयाँतरघटिकाभिज्ञाता ज्ञेयं स तन्त्रज्ञः ॥ १॥ 
श्रस्तांत्धंटिकाभिर्यो ज्ञाताज्ञेयमानयति तस्मात्‌ । 
मध्यगति ग्रहभगणाननयति तया स तंत्रज्ञः ॥ २॥ 
ग्रानयति यस्तमो रविशशांक मानानि दिप कोच्यतलात्‌ i 
शंकूतलांतरभुमि ज्ञाने छायां स AAA: ॥ ३॥ 
छायाद्वितीयागांतर विज्ञाने वेत्ति दीपोच्ये । 

शंक छायाज्ञो वा यछायोच्ये स तंत्रज्ञः ॥ ४॥ 


wo S yo 


AN AO OZ ay co ०६ AU wo vo 
७ रै MEM ह M के NL. 


NNN LAS 


saat (ग) (ङ) for (योकंजो) २. विजानाति (ग) for (वीजानाति) 
यो$क्कंजो for (योकंजो) s. विजाताति for (वीजानाति) 
5क्षांशकानु for (क्षांशकान) २. विजानाति for (वीजानाति) 
aaria for (ज्ञाता ज्ञेय) 

अस्तांतर (ग) for (अस्तातर्‌) २. मध्यगरति (च) (इ) for (मध्यगति) 
युगभ (ङ) for (ग्रहभ) Y. नानयति (च) (=) for (ननयति) 
ततः (इः) for(qar) (वि०--इसकी क्रम संख्या १ लिखी है) 
maiar घटिकाभिर्यो (ङ) for (श्स्तांतर्घटिकाभियो) 

ज्ञाताज्ज्ञेय for (ज्ञाताज्ञेय) 


. दीपाक्य व्यच्यतलात्‌ (ग) दीपक शिखोन्याः for (दिपकौच्यतलात्‌) 
. भूमि (ङ) for (भूमि) (वि०- इसकी क्रमसंख्या २ लिखी है) 
. दीपकशिखो च्च्यात्‌ for (दिपकौच्यतलात्‌) 


. छायाद्वितया (ग) for (छायाद्वितीया) 

. भूमिदीपौच्ये (ग) दीप्यौ च्ये for (दीपौ च्ये) 

. परभूमेत्छायां for (यछायौच्ये) (वि०-- इसकी इलोक सख्या ५ है) 
. द्वितया for (द्वितीया) 

. छायाद्वितीयभाग्रान्तर for (छायाद्वितीयाग्रांतर) 

. विज्ञानेन for (विज्ञाने) २. दीपौच्यम्‌ for (दीपौच्ये) | 

. Te च्छायाज्ञो for (शंकुछायाज्ञो) ३. भुमेश्छायां for (यछायौच्ये) 


५. (घ) १. नरात्कृते (ग) for (नराक्रते) २. तु (ग) 


4 ) 


शष्ट गृहौच्यज्ञों यः स्तदंतरज्ञो नराक्रते नुजले | 
गृहभित्यग दर्शयति दप्पेणे वा स तंत्रज्ञः Wd 
हगहतलांतरजले यो इष्टवाग गृहस्य भुमिज्ञः । 

वेत्ति गहौच्य॑ geat तेलस्थं वा स तंत्रज्ञः ॥ ६॥ 
वीक्ष eur सलिले प्रसायं सलिलं पुनश्चभुज्ञाने । 
श्रानयति जलाई मि गहस्य चोच्यं स तंत्रज्ञ: ॥७॥ 
Wa छाया quu विज्ञाते तोय कुघयो विवरे । 

कह के तेजसो at eared: स तंत्रज्ञः ॥८॥ 


for (नु) 


३. गृहभित्यर्गं (ग) गृहभित्यग्र (ङ) for (ग्रहभित्यग्र ) 


. इष्टग्रहौच्यज्ञो for (efem) ४. दर्पणे (ङ) for (दर्प्पणे) 


(वि०--इसकी श्लोक सख्या ४ है) 


. नराकृते for (नराक्रते) 


. इष्टग्रहौच्यज्ञो for (दृष्टिण शैच्यज्ञों) ६. यस्तदन्तरज्ञो for (यः स्तदंतरज्ञो) 
, निरीक्ष्यते for (नराक्रते) 

. qug इग्ग्रहनलांतर (ङः) for (gag तलांतर) 

. गृहस्य (ग) (च) (ङ) for (प्रहस्य) 

. गृहोच्यं (ग) गृह्यौच्यं (च) (इ) for (ग्रहौच्यं) 


. जलयो for (जले यो) ५. esata (ङ) for (हृष्ट्वाग्र ) 
. च for (वा) 


. हग्रहतलांतर for (हग्रहतलांतर) 
« दृष्ट्वा गृहतलात्तर for (हग्रहतलांतर) ४, जालभो for (जले यो) 


. Tera (ग) (च) (ङ) for (ग्रहाग्र) २. भूमि (ग) (च) (s)for (भूमि) 
. गृहस्य (ग (च) for (ग्रहस्य) 


. पुनः स्वभूज्ञाने (ङ) for (पुनश्च भू ज्ञाने) ५. वौच्य for (चौ च्यं) 
. वीक्ष्य for (वीक्ष) 


. कुड्ययोविवरे (ङ) for (कुघयोविवरे) 

. कुड्य क॑ (ग) कृधेर्का for (कुह क) 

. वेच्या (ग) वेत्त्यारू्ढ: for (वेत्यारूढ :) (ग) ४. ज्ञाते for (ज्ञाते) 
. पुरुष (ङ) for (पुरुषै) ६. विज्ञाते 107 (विज्ञाते) 

. कुड्ययो for (gad) २. gEs$ for (कुह कं) 

. ज्ञातरछाया for (ज्ञाते छाया) 

२. कुड्य कण (कुह के) ३. वेत्यारूढि for (वेत्यारूढ :) 


( २६६ ) 


इष्ट दिवसार्धं घटिका घटिका च दशकांतर प्राणाः । 
तद्विविसचरप्रारास्तेरक्षं साधयेत्प्राग्वत्‌ 11 & N 

ज्ञातः WATS उदयेरस्तांतरनाडिकाभिरधिको नः । 
ज्ञातात्पूर्वापरयोज्ञयो भार्दोनके ज्ञयः ॥ १० N 
ज्ञातज्ञेयग्रह्योरूद्यांतरताडिकाभिरधिकोन: । 
sagatat ज्ञाताज्ञेये प्रागधरयोज्ञयः ॥ ११ ॥ 

ज्ञात कृत्वा मध्यं सूयोन्यदिने तदंतर॑ भुक्तिः । 
त्रेराशिकेन मुत्तया BOTA हमंडलानयनम्‌ ॥ १२ ७ 
स्थित्यर्डादिपरीतं तमः प्रमाणां स्फुट ग्रहरो । 
मानोदयाद्रवोंद्रोधे टिकावयवेत भोदयतः ॥ १३ ॥ 


€. (घ) १. aaasta for (चदंशकांतरं) 
(ग) २. दर्शांतर for (दशकांतरं } 
३. प्रास्तात्‌ for (प्राग्वत्‌) 
(s) शी०+श्रथोत्तराणि+ 
१. २. पंचदशांतर for (चदशकांतरं) 
१०. (च) (वि०-यह शलोक यहां ११ वीं क्रमंसंख्या पर अंकित है ) 
१. ज्ञेये for (ज्ञेयो) २. भार्ोनको for (arata) 
३. ज्ञेयः (=) for (ज्ञयः) 
(ङ) (वि०--यहाँ इसकी क्रमसंख्या ११ है) 


११. (घ) १. परयो for (धरयो) (ग) प्रागैपरो for (प्रागंधरयो) | 
(गं) २. स्थान रिक्त है, ३. "ED अक्षर लुप्त है ४. नम्नु for (नः) 
१, ज्ञातौ for (ज्ञातो) ६. ज्ञाताज्ञेय for (ज्ञाताज्ञेये) 
७, ज्ञेयः for (ज्ञेयः) ' 
(वि०--इसकी क्रमसंख्या १० है) 
(च) १. प्रागपरयो for (प्रागधरयो) 
८. (वि०--इसकी क्रमसंख्या १० अंकित है) 
(ङ) ६. ज्ञाताज्जेयः for (ज्ञाताशञेये) 


१२. (घ) १. yaar (ग) (च) (ङ) for (मुत्तचा) 
१३. (च॑) १. झशिग्रहणे for (स्फुटं ग्रहणे) 


Ree .) 


दीपतलशझक तलयोरंतरमिष्टप्रमाराशकुगणाम्‌ । 
रीपशिखोच्याच्छक्‌ विशोध्य शषोद्धत छाया ॥ १४॥ 
शंक्वंतरेरा गुणिता छाया छायांतरेरा भक्ता मूः । 

स छाया शंकगणा दीपोच्य छायया भक्ता ॥ १५ d 
ज्ञात्वा शंकछाया भनुपातात्साधपेत्समुछ्रायान्‌ । 
गुहचत्यतरू नभानामोच्य विज्ञायचछायाम्‌ ॥ १६॥ 
दृष्टि गृहोच्येक्य हृतातदन्तरधरादगोच्य गुणिता i 
फलभुन्यस्ते तोये प्रतिरूपाग्र गृहस्य नरात्‌ ॥ १७॥ 


SUA UP 


१४. (घ) १. m for (च्छंकु) 
(ग) १. शिखौच्यात्‌ शंकु for (शिखौच्याच्छंकु) 
२. gd (च) for (gẹ) ३. छायाः for (छाया) 
(च) v. दीपशिषौच्या for (दीपशिखौच्या ) 
(ङ) v. शिखौच्च्याच्छडक for (शिखौच्याच्छंकु) 


१५. (घ) १. दीपौच्यं (ग) (ङ) for (दीपौच्च्यं ) 
ग) २. भक्ताः (च) for (भक्ता) 

(s) ३. सच्छाया for (सछाया) 

| 


१६. (घ) १. वा (ग) (च) (ङ) for ( 
(ग) २. मनुपातानु for (मनुपातात्‌) 
(ङ) 3. शङ्क च्छाया for (शंकुछाया) 
Y. समुच्छायानु for (समुछायान्‌) 
4 


. मौच्च्यं for (मौच्यं) 


t. गृहोचक्य (ग) ग्रहौच्येक for (gista) 
२. हृता (च) (ङ) for (हृता) 
३. हृगौच्यमं for (धरादगोच्य) 
(च) १. ग्रहौच क्य for (ग्रहोच्येक्य) - 
३. हगौच्य for (दगौच्य) (ङ) Y. zwefg for (दृष्टि) 
t. ग्रहोच्च्य for (गृहोच्येक्य) ५. ह्यन्तर for (तदन्तर) 
३ 


भूमि गौच्च्य for (धरादगौच्य) ६. संगुणिता for (गुणिता) 
७. न्यस्ते for (न्यस्ते) 


( २७१ ) 


गृह पुरुषांतर सलिले विक्ष्य गृहाग' enter संगरिगतस्‌ १ 
गृहतोयांतरमोच d गृहस्य नजलाँतरेण हृतम्‌ ॥ १८ ॥ 
प्रथम द्वितीय नजलांतरांतरेणोद्ध ता जलाय सतिः । 

grea गुणोक्रायस्तोयानजलांतरगुणा भः ॥ १६ ॥ 
छाया पुरूषछिन्त॑ जल कधांतर मवाप्तमारढिः । 
ग्रध्याये विशत्यार्याणामेकोर्नावशोयम्‌ ॥ २० ॥ 


इत्ति ब्रह्म गुप्ते छायाध्याय: 
एकोनविशो$ध्यायः समाप्तः 


. वीक्ष्य (ङ) for (faex 

. गृहाग्र (ग) (च) (ङ) for. (sam) 

- हृतम्‌ (ग) (च) (ङ) for (हृतम्‌) 

. सलिल for (सलिले) 

. व्यसंगुशितम्‌ for (हृगौ च्यसं गुशितम्‌) 

. नृतलांतरेण for (नृजलोन्तरेष) 

. इगोच्च्य for (ett) 

. Wem for (मौच्यं) 

. जलापसृतिः (ग) (ङ) for (जलाय सृतिः) 

. नृजलांतरांतरा for (नृजलांतर) ३. छाया for (छाय) 

. स्तोयन्तृजलांतर for (स्तोयातृजलांतर) 

. प्रथ for (प्रथम) ६. द्वितियं for (द्वितीय). 
. दृष्टयोच्च्य for (दृष्टोच्य) ३. मुंगोच्छोय for (yama) 


. बल for (अल) ३. कुट्यांतर (च) for (gataz) ` 
. ग्रध्यायो (ग) अध्याय for (HEAT) 


‘fa’ से 'समाप्त' तक पाठ उपलब्ध नहीं (ग) 


. मवामारूदिः for (मवाप्तमारूदिः) ६. विशत्यार्याणा for (विशत्यार्याणा) 
, मेकान विशोयम्‌ for (मेकोनविशोयम्‌) 

: ग्रध्यायो (ङ) for (अध्याये) v. 'इति' से 'समाप्त' तक पाठ लुप्त । 

, च्छिन्नं 01 (छिन्न) २. कुङ्यान्तर for (कुघांतर) 

. इति श्री क्राह्मस्फुटसिद्धान्ते शंकुच्छायादिज्ञानं नामैकोनविशोऽध्यांयः for 


(इति ब्रह्मगुप्ते छायाष्यायः) 


D नी 
4 
— 
a 


ET 


आ. MS 


( २७२ ) 


प्रथ छन्द दिचत्युत्त राध्यायो 
विशंतितम: 


क्रूग्यगे: TATA: समूह योगो वयुक्षु युग्मेषु । 

सोपाः प्राग्बत्पादाइचतुष्कका शेष युक्तोंत्यः ॥ १ ॥ 
एकेक युत विहीना वाद्यंतो तद्विपर्ययो यावत्‌ । 
वर्गादिष्व समयजः क्रमोक्रमाद्रढयेत्पादान्‌ ॥ २॥ 
एककेनद्वाद्या न सोयेष्टधिकेष तत्प्रविष्टेष्‌ । 
वर्गादिरीष्टांत प्रस्तारो भवति यवमध्यात्‌ ॥ ३॥ 


DUE IE E E EE AE र 


Reit: (ग) wag: for (ऋग्वर्ग:) 

. पर्यायः (ग) (च) (ङ) for (पयार्यः) ३. योगा (ङ) for (योगो) 
. aga (ग) aga for (aga) 

. चतुष्ककाः (ग) (च) (ङ ) for (इचतुष्कका) 


घ्रागृत for (प्राग्वत्‌) ७. युक्तोत्यः for (युक्तोत्यः) 
सोयाः for (सोपाः) ६. प्राप्तादा for (पादा) 


. विहीनाद्यंतौ (ग) वाद्यते for (areia) 

. क्रमोत्क्रमाद्‌ (ग) क्रमात्‌ (ङ) for (क्रमोक्रमाद्‌) 

. एकादि (ङ) for (एकक) ४. तद्िपर्यायौ for (तद्विपर्ययो) 
. वर्गादिषु (5) for (वर्गादिष्व) ६. विषमयुजाक्रमो for (समभुजः) 
. क्रमोत्क्रमाद्ठ दयेत्‌ for (क्रमोक्रमाद्वद्येत्‌) 

. तद्विपर्ययो for (तद्विपर्ययो) ६. विषमयुजां for (समभुजः) 


सोपेशवधिकेषु for (न सोयेष्टधिकेषु) 
भीष्टां (ग) वर्गादिरभीष्टांतः for -(वर्गादिरीष्टांत) 


gar: for (aret) ४. सोपेप्पधिकेषु for (न सोयेष्टधिकेषु) 
तत्प्रतिष्ठेषु (s) for (तत्प्रविष्टेषु) 


. मध्यः (ङ) for (मध्यात्‌) | 
. नसोपेष्वधिकेषु for (नसोयेष्टधिकेषु) 


amaA: for (grat) १. सोप्पप्पधिकेषु for (न सोपेष्टधिकेषु) 
वर्गाद्विरभीष्टान्तः for (वर्गादिरीष्टांत) 


pn 


( २७३ ) 


च्युनोचोद्विपदाग्र विपदाद्या नामतः प्रथक्‌ संख्या । 
तछोधोथेव्येकः पृथगंतापमुद्धं युतम्‌ ॥ ४॥ 
यावत्पादाव्येका गछद्रराष्वथक quu । 
रुपायुद्धतघाते वर्गाद्यानां परा संख्या॥ ५॥ 
रूपाधिकयोद्धे विषमे qd: समेषु uer । 

आधा हिगुणाव्येकां गुलान्यधस्तस्य सर्वेषाम्‌ ॥ ६॥ 
मध्येस्तथारद्धहीन क्रमपादेव्य॑स्त तुल्य पांदाद: । 
विषमेष्वेक मध्ये प्रोह्माद्यान्यतः कुर्यात्‌ ॥ ७॥ 


(ग) 


नी 
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. (घ) १. त्र्यूनोन्यो (ग) ब्यूनोद्विपादाग्र for (त्र्यूनो चो) 

. ताइचांधोध्योव्येक for (तछोधोथेन्मेक:) ३. GP लुप्त 

. त्रिपदाद्यानाममधः for (विषदाद्यातामतः) २. व्यव्येक: for (व्येक:) 
. grins agaga for (पृथगंतापमुद्ध यृतम्‌ ) 

. त्र्यूनोंचो for (च्युनोचो) २. ताँछोधोधे for (तछोधोथे) 

. पृथगताद्र age युतं for (पृथगंतापमुद्धयुतम्‌) 

. gatat for (sq4 चो) 

. त्रिपदाद्यानामधः for (विपदाद्यानामतः) २. तच्छोध्यो for (तछोधोथे) 
. पृथगन्ताद्रूपमुध्वयुतम्‌ 101 (पृथगंतापमुद्धयुतम्‌) 

. चेक for (थक) 

. व्येको for (व्येका) 

. गच्छद्णेप्यथैकवृद्धेषु for (गच्छद्रणेष्वथैकवृद्ध पु) 

. गच्छाद for (गच्छेद) ५. रूपाद्युतघाते for (रूपाद्यद्वृतधाते) 

. रूपाधिकपादार्धे (ङ) (ग) रूपाधिकापादाधे for (रूपाधिकयोर्ड ) 

. श्रज्या for (आधा) 

. विषमेषुद्ध स्ममेषु पादा for (विषमेपुर्वः) 

. श्रद्धाद्विगुणाव्येकां (ङ) for (भघाद्विगुणाव्येका ) 

. रूपाधिकपादाद्ध for (रूपाधिकयाद्धे) ३. अद्या for (arant) 

. fawirged: for (विषमेपूर्व:) ४. युलान्यधस्तस्थ for (गुलान्यधस्तस्य) 
. (मध्ये) (ग) मध्ये for (मध्ये) २. मघे for (मध्ये) 

. प्रोच्याद्यान्यन्यतः for {प्रोह्याद्यान्यतः) — Y. र्यात्‌ for (कुर्यात्‌) 

. व्यस्तुल्य for (ब्यंस्ततुल्य) 

. माध्ये जि (मध्ये) ६. पादाद्यः for (पादाद्य:) 

, विषमेरव्येकं for (विषमेष्वेक) 


( २७४ ) 


सेवक्रम तुलाद्यर्व्यासोप्यधिको' विशोधितशचाघधः । 
सांख्यक्यं ताहक arem प्रथमस्त्रिरहितो नष्टे ॥ ८ ॥ 
माध्येः कृतरचदलित सम संख्यायां क्रमोक्रसाक्षेप्यम्‌ । 
विषमायां व्येक्ायाँ दलं क्रमादुक्रमात्‌ सकम्‌ ॥ ६ ॥ 
समसंख्यायां सोपात्‌ क्रमोक्रमाभ्यां तथव विषमायाम्‌ । 
कहपोपविते gei प्रथमः शेषाक्षराण्यंते ॥ १० ॥ 
समदलसम विषमाणां संख्यापादाद्धं सर्वकल्पवधः । 
carer वधोन्यैः पादैः स्वपरस्य प्राग्वधः सँकैः ॥ ११ It 


८. (घ) १. तुल्याद्यै (ग for (Gate) 
२. व्यधिको (ग) नासोभ्यधिको (ङ) for (रन्यासोप्यधिको) 
(ग) ३. सँकक्रमं for (fama) ४, संख्यैक्य (ङ) for (areta ) 
१, ताहिक्‌ याहिक्य for (ताहक्‌ ताहक्‌) ६. afea for (प्रथमस्त्रि) 
(च) ३. सेकक्रम (ङ) for (सेवक्रम) ४. सोख्यैक्य for (सांख्यैक्थ ) 
(ङ) ७, aeg for (ताहृक्‌) 
२. (घ) १. माध्येः (ग) मध्यैः for (माध्यः) 
२. क्रमोत्क्रमा (ग) (च) for (क्रमोक्रमा) 
३. ganta (च) for (दुत्क्रमात) 
(ग) v. «fed: (च) (ङ) for (दलित) १, त्क्षेप्यमु for (क्षेप्यम) 
(ङ) २. क्रमोत्क्रमातु for (क्रमोक्रमा) ५. üerq for (क्षेप्यम्‌) 
१०. (घ) १. संक्षाया for (संख्यायां) 
२. क़मोत्क्रमाभ्यां (ङ) (ग) क्रमत्क्रमाम्यां for (क्रमोक्रमाभ्यां) 
३. कत्पोपवितो (ग) कह्पोपचिते for (कल्मोपविते) 
४, शेषात्कराण्यंते for (शेषाक्षराण्यन्ते) 
(ग) ५. दिष्टे for (इष्टे) ६. शेषाः for (शेषा) 
(च) २. क्रमोठ्क्रमाभ्यां for (क्रमो क्रमाभ्याम्‌) 
(ङ) ७. सोपान for (सोपात्‌) ८. विषमाम्यामु for (विषमायाम्‌) ` 
३. कल्प्यापचिते for (कल्पोपविते) 
११. (घ) १. संक्षापाद्धं (ग) aenn for (स ख्या) 
- (ग) २. खाद्य for (स्वादय) 


(ङ) १. सख्यापादाध for (s ख्यापादाद्धं) 
२, स्वाद्यवधोंऽन्येः for (स्वाद्यवधोन्येः) 


uU" 


( २७५ ) 


आद्यादनंतरोधः कल्पोत्य तुल्य माद्य कल्प प्राक्‌ । 

न्यासो वर्गोन्योन्य edu समविषमाशाम्‌ ॥ १२॥ 
नष्ठां त्पास्वाधस्थो न कल्प घातो ग्रद्ध तुल्य विषमाणाम्‌ । 
व्येकः पृथक्‌ स्ववर्गोद्धतः फलं तुल्य कल्पानाम्‌ ॥ १३ ॥ 
उद्दिष्टे कल्प कृतो तीते प्रथम फलस्वरूपेन्यः । 
nagan yA सके वार्ड सम विषमाणाम्‌ ॥ १४॥ 


१२. (घ) १. कल्पोऽनु (ग) कत्पोन्य for (कल्पोत्य) 
२. च्यास्पोवग्रों (ग) न्यासो च गोन्यो न for (च्यासोवगों) 
३, न्योत for (rater) 
४. प्रस्तारेऽर्धं (ग) (च) for (em) 
(ग) X. कल्पः for (कल्प) 
(च) १. काल्पोऽन्यतुल्य for (enaga) ३. न्योन for (eter) 
(ङ) & दनन्तरोऽधः for (दनंतरोधः) 
१. कल्प्पोऽन्यतुल्यमाद्यः for (कल्पोत्यतुल्यमाद्य) 
५. कल्प लुप्त । 
४. प्रस्तारोऽर्ध for (प्रस्ता रेद्ध) 
३. saa: for (न्योन्य) 
१३. (घ) १. नष्टांत्याशचोस्थोन for (नष्ठांत्पास्वाधस्थोन) 
२. द्वं (ग) (च) (ङ) ऽरधं for (श्रद्ध) ३. aaf for (वर्गो) 
(ग) १. नाष्टत्यात्‌ for (agta) ५, ककल्प for (नकत्पा) 
६. तुविषमाणाम्‌ for (तुल्यविषमाणाम्‌) ७. द्धतफल: for (द्वतः फलं) 
(s) १. नष्टेऽन्त्यात्‌ for (नष्टांत्पा) 
१४. (च) १. कृतेऽतीतैः (ग) हृतेतीतैः (ङ) for (कृतोतीतौ) 
२, फले for ( फल 
३. वग्राश (ग) aagana for (magenta) 
(ग) v. उदिष्ट for (उद्दिष्टे) १. चाधं for (ar) 
(च) १. gasit: for (कृतोतीतं) | 
(s) ६. प्रथमः for (प्रथम) ९. वार्ध for (ard) 
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( २७६ ) 


कल्पेषु प्रथुगुरू लघुतुल्यवधैक्यं qu लघुनि यवमध्ये à 

दलसम विषम लघुनि "m लघुनानि विषमेष्‌ ॥ १५॥ 
ध्व्यापाः कोष्टक वृद्धया लघु संख्येकादि भाजिताः प्राग्वत्‌ | 
विषमे ज्याघल gt लघुनो लघुभिमेरू: समादीनाम्‌ ॥१६॥ . 
एकहिकयोः परतो द्वि संगुणो नंतरो द्विरूपोधः | 
वर्गापराद्योनोदल समविषमारां ध्वजो लघुभिः ॥ १७ N 

लघु संख्यादौ परतो दलिता धोधइच शुध्यति gata: । | 
दिगणांतैः ded gis परेर्मदरो लघुभिः ॥ १८॥ 


१५. (घ) १. कल्पपृथुगुरू 01 (कल्पेषु) २. लघूनि for (लघुनि) 
३. स्वाद्य (च) for (स्वद्य) 
(ग) १. कल्प्पेषु for (कल्पेषु) ४. पृथग्गुरुलघु (ङ) for (पृथुगुरुलघु) 
५. संख्येकादिभाजिताः प्राग्वत्‌ (ङ) for (तुल्यवरधैक्य' गुरुलधुति यवमध्ये) 
६. विषमेष्वाद्यलघूनो लघुभिर्मेर: समादीनाम्‌ ।। १५ ॥ (ङ) 


warn 


for 
(दलसम विषमलधूनि स्वद्य लघु नाति विषमेषु) 
२. लघूनि for (लघुनि) 
१. surat: (च) for (घ्व्यापाः) — २. वृद्धा (च) for (qam) 
३. लघू (च) for (लघु) ४. ज्याद्य णि (ज्याघ) 
Y. द्याद्यल for (ज्याद्यल) ५. 'लघूनो' लुप्त | 
यह श्लोक यहां उपलब्ध नहीं । 


(६. (घ) 


J 
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१७. (घ) १. वग्न (ग) for (वर्गा) 
(ग) २. द्वितयो: (ङ) for (द्विकयोः) ३. चराद्यो for (पराद्यो) 
(च) १. at (ङ) for (वर्गा) ४. पराद्यां for (पराद्यो) 
(ङ) (वि०--इसकी क्रमसंख्या १६ है) ४. अन्तरा for (नंतरो) 
१८. (घ) १. यरे for (परे) 
(ग) २. संख्यापद दलिता परतो (ङ) for (संख्यादौ परतो दलिता) 
३. gate: for (हताद्यैः) ४. द्विगुणानांतैः for (द्विगुणान्तैः) 
५. शुद्धैः वर्ग for (शुद्धेवंगं) 
(च) ६. Aaea for (घोषश्च) . ७, लघुभि for (लघुभिः) 


(वि०-इसकी क्रमसंख्या १७ है) 3. gari: for (zara) 
ऽघोऽधश्च for (घोक्दच) s. "el qui 


PPPS 


( २७७ ) 


कृत्वाधोधः कल्पान्ये कार्येकोत्तरानधः शेषात्‌ । 

खात्परतां तकमधः प्रस्तारा युक्त वदीहाद्यः ॥ १९ ॥ 

गरूषष्ठयका विघटि द्विगंणा ध्येकांगलानि संख्यादा । 

विशति रार्या विश छंदरिचितुत्तराध्याय N RoN 

इत्ति ब्रह्म गुप्ते छंद द्चि्युत्तराध्यायः ॥२०॥ अध्यायः समाप्तः 
विशंतितमः समाप्तः | 


t. कल्पानेका for (कल्पान्येका) 
२. धनः (ग) नघस्तेषाम्‌ (ङ) £07 (नधः रोषात्‌) 
३. खात्पतोंत्येक (ग) खात्परतोत्यैक्यमधः for (स्वात्परतो 5न्येक्यमधः) 
v. वदिहाक्षैः (ग) ater: for (वदीहाद्यः) 
५. eae: for (घोधः) 
१, कल्पानेकाद्ये कोत्तरानधः for {कल्पान्येकाद्येकोत्तरानधः) 
३. परतांत्यैकमधः for (परतांतैकमधः) 
v. afiar: for (वदीहाद्यंः) 
(वि०--इसकी क्रमसंख्मा १८ है) 
१. कल्प्यान्येका for (कल्पान्येका) ४. दुक्तवदिहाद्यैः for (madera) 


१. विघटी oyara (ग) विघटी for (विघटि) २. स्या (ग) for (द्वा) 
३. विशरछंद (ग) विशच्छंद for (विशद) 
v. स्चित्युत्तरोऽध्यायः (ग) (ङः) (स्चित्युत्त रोऽध्यायः) 
५. 'इति से 'समाप्त' तक पाठ उपलब्ध नहीं है । (ग) 
६. विशति for (विशति) 
१, विघटी for (विघटि) २. संख्याध्या for (संख्याद्वा) 
३. इ्तित्युत्तराध्यायः for (श्चित्तत्तराध्यायः) 
५. 'इति से 'समाप्त होने तक लुप्त । 
(वि०--इसकी क्रससंख्या १६ है) 
७. गुरुषष्टय का for (qarga at) 
१. निघटीद्विंगुणा for (विघटिद्िगुणा) 
८. स्येकांगुलानि for (व्येकांगुलानि) २. संख्या स्यात्‌ for (संख्याद्वा) 
६. द्राविशतिरार्याणां for (विशतिरार्याविशं) 


ws 


( २७८ ) 


ग्रथ गोलाध्यायो नाम 
एक विशतितमः 


ग्रह ARTAR न समं सवत्र भवति स्यानम्‌ | 
तद्विज्ञानं गोलादयतस्ततो गोलमभिधास्थे ॥ १ ॥ 

आशि वुध farara कुज गुरु शनि कक्षविष्टितोभ कक्षांतः । 
भुगोलः सत्वानां शुभाशुभः कर्मभिरूपात्तः ॥ २॥ 
सेभूगोलस्तडुपरि मेरो देवाः स्थितास्तले दैत्या 

खे भगणाक्षाग्रस्ताबु पथु धदचा ध्र वो तेषाम्‌ ॥ ३॥ 

ध्र बयो fag व्यगम मराणां क्षितिजसंस्थमुड्चक्रम्‌ । 
ग्रपसव्यगमसुरारां भ्रमति प्रवहानि लाक्षिप्तम्‌ ॥ ४ ॥ 


ALPS PI IS 


१. (घ) १. भूस्थानाम्‌ (ङ) for (भुस्थानम्‌) 
२. धास्येः for (धास्ये) 
(ग) ३. “भवति” पद यहां अंकित नहीं है । 
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१. कक्ष्या (ग) कक्षा for (कक्ष) 

२. चेष्टितो (ग) वेष्टितो for (विष्टितो) 
(ग) 3. waia for (भकक्षांतः) 

v. सिताक्क for (सितार्क) 

१. कक्ष्यावेष्टितो for (कक्षविष्ट्ितो ) 
(ङ) १. कक्षावेष्टितो for (कक्षविष्टितो) 


३. (ध) १. षे for (खे) 
२. engada (ङ) (ग) तावुपर्यंधश्च for (carga esr) 
(ग) ३. स्थिताः स्तल for (स्थितास्तले) ४, ध्रुवौ for (ध्रुवो) 
(च) २. क्षाग्रस्थाबुपर्युधश्चा for (क्षाग्रस्तावुपयू धश्चा) 
(घ) १. ade (ग) da: for (Taga) 
(ग) २. fafa for (क्षितिज) 
(च) १. वंद्रेस for (fada) 
(ङ) A. Fe for (faz) 


PS, 


५, (ष) 


( २७९ ) 


aaa सवतो दिशिमुत्तमतिभथं जरोध्र्‌ वो भ्रमति लंकायाः | 
मुहु चक्र पुर्वापरगं ध्र वो क्षितिजे ॥ ५॥ 

देवा ALATA सुरा पः्यंत्यपसव्यग' रावि क्षितिजे । 

विषुवति समपश्चिमगं निरक्षदेशास्थिताः पुरुषाः ॥ ६॥ 

` सौम्यमपमण्डलाद्धं मेषाद्य सव्यंग सदादेवाः | 

quur garage दक्षिामप wem देत्या: ॥ ७॥ 

पदयंति देवदेत्या रविवषर्द्धिमुदितं सकृत्सूर्यम्‌ । 

शशिगाः सशिमासारद्धं पितरोभूस्था नराः स्वदिवम्‌॥ ८ ॥ 
भूपरिधि तृयभाग लंकाभूमस्तकाक्षितितलाच्च । 
लंकोत्तरतोवंती ATA: पंच दशभागः ॥ & ॥ 


(rcx Ne NRE e as A ०८ -० १० 


LPL LAA IA LA ADD LD AIL ES FY 


दिश (ग) दिशिषुस्तमति for (दिशिमुन्नमति) 


` तपंजरो for (भयंजरो) २. नमति (ग) (s) for (भ्रमति) 
. लंकाया' दूसरी पंक्ति का पहलापद (ग) (ङ) 

` मुडुचक्र (च) (ङ) for (मुहुचक्र ) 

. नमति for (भ्रमति) 

. लंकाया (ङ) for (लंकायाः) ५. year for (मुहुचक्र ) 


दिशमुन्नमति for (दिशिमुन्नमति) २. भपंजरो for (भयंजरो) 
देवा: (ग) (च)(ङ) for (देवा) २. सव्य गरवि for (wem रवि) 


. तिरक्ष for (निरक्ष) ४. देशस्थिता: (ग) (च) (s) for (देशास्थिता:) 
, सुरा for (सुराः) (च) ६. पुरुषाः for (पुरूषाः) 

. दैत्या (च) for (देत्याः) (ग) २. नंगुलाद्ध for (Heard) 
. मेखाद्यं for (मेषाद्यं) ४. मंसदा for (गंसदा) 

. मपमंडलाध॑ for (मपमंडलाद्धं) 

, शशि (ग) शशि (च) (ङ) for (सशि) 

. स्वदिनम्‌ (ङ) for (स्वदिवम्‌) (ङ) ३. वर्षा for (quta) 
. चतुभागि (ग) तुयं for (तूर्यभाग) 

, $व'ती (ङ) (ग) लंकोत्तरोवन्ती for (लंकोत्तरतोवन्ती) 

. ait: (ग) for (भागैः) (ग) ४. लंका for (लङ्का) 

, Refa for (क्षति) (च) १. चतुर्भाग for. (quat) 

. saat for (वन्ती) (ङ) १. तुर्यभागे for (तूर्यभागे) 

. भूमस्तकातु for (भूमस्तका) ३. दशभागे for (दशभागः) 


( २०० ) 


श्रक्षांशभपरिधि वघान्मंडलभागा सयोजनविषुवत्‌ | 
तत्‌भाग योजनेरेवमुपरिस्तयोन्य दनुपातात्‌ ॥ १० ॥ 
ग्रंबरयोजनपरिधिः शशिभगणाः शुन्यखखजिनाग्नि गुणाः 
यस्य भगणा विभक्तास्तत्कक्षाकाभिषष्ट्घंशे ॥ ११ ॥ 
भपरिधि समान षष्टया ख परिधि तुल्यानि कल्परविवर्ष; । 
गच्छंति योजनानि ग्रहाः स्वकक्षास्तु तुल्यानि ॥ १२॥ 
भगरास्याधः शनिगुरु भूमिजरविशुक्क सोम्यचंद्राशाम्‌ । 
कक्षाक्रमेणा TAT: शनइचराद्याः कलाभुत्तघा ॥ १३॥ 


AAND 


नौ की A 


१०. (घ) १. कुपरिधि (ग) (च) (ङ) for (भूपरिधि) २. प्त (ग) (ङ) for (स) 
३. विषुवत्‌ (ग) (ङ) for (विषुवत्‌) ४, नत (ग) (ङ) for (aa) 
५. gafa (च) for (स्तयोन्य) 
(ग) ६, aga for (दनुपातात्‌) 
(च) २. भागाप्तयोजनै for (भागासयोजनै) 
३. विषुवत्‌ for (विषुवत्‌) ४. नतभाग for (ततुभाग) 
(ङ) (ङ) aisa for (स्तयोन्य) 


११. (घ) १. विभक्तस्ततु कक्षार्कोभ for (विभक्तास्तत्‌ कक्षार्कोभ) 
+ ३३२४००० 

कक्षाक्षभिषष्टथ शो for (कक्षारकोभषष्ट्घ शे) 

. कक्षाको for (कक्षाको) v. भषष्ठ्ध शः for (भषष्टघ शे) 


Y. समानि (ङ) for (समान) 
५, षष्टय for (षष्ट्या) 
(च) ५. खष्टयाष for (षष्टधा ख़) 


(ङ). २. स्वकक्षासु for (स्वकक्षास्तु) 
१३. (घ) t. चंप्राणां for (चन्द्राणाम्‌) 


(म) . २, भगणस्याधिः for (भगणास्याघः ) 
(s) ३. कक्षाः for (कक्षा) 


१५. 


१६. 


१७. 


( २८१ ) 


लघवोत्पो राइयंशा महति महतो इल्पदुतमल्पेन । 
प्रयंस्तोंदुर्महता कालेत महाशनेश्चारी ॥१४ ॥ 

BIS तध्वासो मंडललिप्ता कृतेदशहतायाः । 

TEATS sqm योजनकरांप्रमाथाथम्‌ ॥ १५॥ 
भगणकलाव्यासाद्ध भवति कलाभियतो न सकलाभि: | 


ज्याद्धानि न स्फुटानि ततः कृतं व्यासदलमन्यत्‌ U १६ ॥ 


(s) 
(घ) 
(ग) 
(=) 


a4 


(a) 


राहयष्टांशष्टांकांत्यदसंघिभ्यः क्रमोक्रमाक्रत्वा | 
बध्नीयात्‌ सुत्रारा हयोईयो ज्यस्तिदर्शानि ॥ १७ ॥ 


१. लघवोऽल्पे for (लघवोल्पो) २. राशंशा (च) for (qadar) 

३. महांतो (ग) (ङ) for (महतो) 

४, पुरयतींदुम्मंहता (ग) पूरयतींदुर्मेहता (ङ) for (पुरयंस्ती दुर्महता) 
५. महदानेश्चारी (ग) महछनइचारी (ङ) for (महाशनश्चारी) 

६. ल्पवृत्त 01 (seaga) ७. मन्येन for (मल्पेन) 

४. पूरयंती दुम्मेहता for (पूरयंस्तीदुमेहता) 

भ, महशतैशचारी for (महाशनेश्‍चारी) 

१. लघवोऽल्पे for (लघवोल्पो) 


) १. seared (ग) (ङ) for (तघ्वासो) २. कृतेह श (ग) for (कृतेदेश) 


à. dem for (aerd) Y. व्याद्धं for (व्यासाद्ध ) 

५, कणंमाणाथम्‌ (ग) (च) करां प्रमाणार्थम्‌ for (करां प्रमाथार्थम्‌) 
१. तद्वथासो for (asarat) २. इशाहृतायाः for (इंशहृतायाः) 

v. दधासाद्धः for (summa) 

६. प्रमाणार्थम्‌ for (प्रमाथार्थम्‌) 

१.- (च)+-(ङ) 

२. येतोयेतो for (3 तो न) 

3. सविकलं हि for (सकलाभिः) 

१. ष्वंकान्पद (ग) for (शेष्टांकांत्यद) ` 

२. क्रमोत्क्रमात्कृत्वा (ग) (ङ) for (क्रमोक्रमाकृत्वा) 

३. सूत्राणि (ग) (च) (ङ) for (gaty) . 
१. ष्वंकान्पद for (ष्टांकांत्यद) ग. क्रमोत्क्रम। कृत्वा for (क्रमोक्रमा क्त्वा) 
१. राश्यष्टांशेष्वङ्कान्‌ for (राश्यष्टांशेष्टांकांत्‌) 

४, पदसन्धिभ्य: for (यदसंघिम्य:) 


( ९८२ ) 


ज्यार्डानि sargat ज्याखंडान्यंतराशि तस्ये च । 
3 २ 
व्यस्तान्यं ATA FATS क्रमज्या धतुस्ताभ्याम्‌ ॥ १८॥ 
एक fafa गुणाया व्यासाद्ध क्रतेः पृथक्‌ चतुथभ्यः | 
सूलान्यष्ट द्वादश TST षडान्यतो न्यानि ॥ gen 
तुल्यक्रमौक्रम समज्या खंडक वर्ग युतिर्भागम्‌ । 
प्रोह्यानष्ट व्यासाद्धं वर्गतस्तत्पदे प्रथमं ॥ २० di 
तहुलखण्डानि aga जिन समानि द्वितीयमुत्पत्तौ । 
कृतपमलक दिगीशेषु सप्तरसगुणा नवादीनाम्‌ ॥ २१ N 
* 
एवं जीवा खंडान्यल्पानि बहुनि वाद्यखण्डानि i 
ज्याद्धानि वृत्तपरिधे; षष्टचतुर्थत्रिभागानाम्‌ ॥ २२ ॥ 
१८. (घ) १. तान्येव (ग) (ङ) (च) for (तन्ये च) 
२. वेषु (ग) पादथतेषु for (विषुरूक्रमज्या) 
(ग) ६. व्यस्तान्यत्‌ for (व्यस्तान्यं) ३. व्यस्तान्यतादथ तेषु for (व्यस्तान्यं तदेथ विषु) 
२. तेषुर्त्क्रमज्या for (विषुरुक्रमञ्या) 
(ङ) ३. व्यस्तान्यन्त्यादथ for (व्यस्तान्यं तदेथ) 
२. वेषुरुत्क्रमज्या for (विषुरूक्रमज्या) 
१९ (घ) १. कृतेः (ग) (च) (ङ) for (कृतेः) २. षोडश (ग) (च) (ङ) for (षोडष) 
(ग) ३. द्विगुणया for (द्वित्रिगुणाया) ४. मूलात्यष्ट for (मूलात्यष्ट) 
५. षंडान्यतो for (षडान्यतो) 
(ङ) X. खण्डान्यतोऽन्यानि for (षडान्यतोन्यानि) 
२०, (घ) १. तुल्यकुमोत्कुम (ग) (च) (ङ) for (तुल्यकूमोकूम) 
२. चतुर्भागम्‌ (ङ) for (भागम्‌) 
३. प्राज्यानष्टं (ग) प्राह्मानष्टं for (प्रोह्यानष्टं) 
(ग) v: खंड for (खंडक) ५. ax स्तत्पदे for (वर्गतस्तत्पदे) 
(च) ३. प्रोज्यानष्टं for (प्रोह्यानष्टं) (ङ) ६. ज्यासम for (समज्या) 
२१. (ष) १. तदून (ग) (च) (ङ) for (तदुन) 
(ग) २. (वि०--द्वितीय' पद लुप्त है) 
(च) ३. गुणनवादीनाम्‌ (ङ) for (गुणानवादीताम्‌) 
२२. (घ) १. बहूनि (ग) (च) (ङ) for (बहुनि) २ षंडानि (च) for (खण्डानि) 
(ग) ३. ज्यार्धतिवृत्तिपरिधेः for (ज्याद्धानिवृत्तपरिधेः) 
कि) 3.  वाऽऽद्यलण्डानि for (वाद्यलण्डानि) ३. ज्यार्धानि for (ज्यार्द्धानि) 


( ९८३ ) 


THY समखण्ड गुणाध्व्यासादथवा चतुथभागाद्यम्‌ । 

कृत्वोक्त खण्डकाति ज्याद्धनियनं नलध्वमस्सात्‌ N २३ N 
कक्षामंडलभूमध्ये मध्यमः स्वकक्षायाम्‌ । 

भ्रनुलोमं मंदोच्चातप्रतिलोम॑ भ्रमति शीध्रोज्चात्‌ ॥ २४ ॥ 
त्यक्त तत्परिधो प्रतिलोमं मन्दोञ्चा भ्रमति शीघ्रोच्चात्‌ । 
श्रनुलोमं मध्यस्थसमं YEA: पश्यति यतोनकक्षायाम्‌ ॥ २५ ॥ 


NNSA 


२३. (घ) १. गुणाद्व्यासादथवा (ग) (च) (ङ ) for (गुणाघ्न्यासादथवा) 
२. षंडकानि (च) for (खंडकानि) 
३. लद्यस्मात्‌ (ग) लघ्वमस्तातु for (लघ्वमस्मात्‌) 
v. उत्क्रम (च) (ङ) for (उक्रम) ५. खण्डा for (खण्ड) 
६, यामाद्ध॑नयनं for (ज्याद्वनियनं) 
२ 
७ 
१ 
१ 


(च) २. नलब्वमस्मात्‌ for (नलध्वमस्मात्‌) 
(ङ) ७. भागाद्यत्‌ for (भागाद्यमू) ३. लघ्वस्मात्‌ 01 (लघ्वमस्मात्‌) 
२४, (घ) १. कक्ष्या for (कक्षा) २. मंडलमध्यं (ग) for (मडलभूमध्ये) 


. कक्ष्या for (कक्षा) २. मंडलमध्यं for (मंडल) 
(s) शी०+श्रथ स्फुट गतिवासना-- 3. मध्यं भुमध्ये for (भूमध्ये) 
(घ) t. (वि०-यहाँ श्लोक की तीन पंक्तियाँ हैं। 
“नीचोच्चवृत्तमध्यं मध्ये तद्ध मति मध्यमः स्वोच्चात्‌” (च) (ङ) णि | 
(त्यक्त तत्परिधौ प्रतिलोमं मंदोच्चा भ्रमति शीघ्रोच्चात्‌) | 
2, मध्यसमं (ग) (च) (ङ) for (मध्यस्थसमं) 
` (ग) १. “नौचोथवृत्तमध्यं मध्ये तद्भवति मध्यमः स्वोच्चातु । ' 
तत्परिधौ प्रतिलोमं मंदोच्चात्‌ भवति शीघ्रोच्चात्‌ ॥ २५ ॥ 
for 
(त्यक्त तत्परिधौ प्रतिलोमं मंदोच्चा भ्रमति शीघ्रोच्चात्‌ । अनुलोमं मध्य- 
स्थसमं wem: पश्यति यतो न कक्षायाम्‌ ॥ २५ ॥) 
(च) इस प्रति में 'ब' की भाँति इलोक में तीन पंक्तियाँ हैं--पहली पंक्ति है: 
---नीचोज्चवृत्तमध्यं मध्ये तदुभ्रमति मध्यमः स्वोच्चात्‌' 

(ङ) (वि०--इस प्रति की पहली पंक्ति “तीचोच्चवृत्तमध्य qq भ्रमति मध्यगः 
स्वोच्चात्‌” उपर्युक्त प्रतियो में छूट गई । और दो श्लोकों की चार पंक्तियों 
में से केवल तीन को सम्मिलित करके एक इलोक माना गया । आगे के 
इलोको में फलतः सर्वत्र इस प्रति की दृष्टि से qd श्‍लोक का उत्तराध-- 
भ्रग्रिम श्‍लोक का quid मिलाकर इलोकों की व्यवस्था की गई है । 


( २८४ ) 


स्पष्ठ' तन्मध्यांतरमणा धनं वा तप्तो मध्ये । 

कोटिफलं व्यासाद्धात्पिदयोरादय तयो भवत्युपरि ॥ २६ ॥ 
हिततीययोयंतोऽधस्ताष्टक्तोन तरतः कोटिः । 
करांस्तद्‌भुजफलकृतिसंयोग पदं तदुद्धता त्रिज्या ॥ २७॥ 
भुजफल गुणिताप्तधनु गुणिते चवं फलं शोध । 

त्रिज्याभक्तः कराः परिधिगुरो बाहुकोटिः गुणाकारः॥ २८ N 


त SN ANP PW? 


~ 
ath 
~ 
Ru! 
~~ 
AO 


. 8E for (स्पष्ट) 
२, ततो (ग) गृहे मध्ये ।। २६॥ for (तप्तो मध्ये) 
३. भेवत्युपरि (ग) (च) (ङ) for (भवत्युपरि) 
(ग) इस श्लोक की पहली पक्ति २६ वे शलोक की दूसरी पंक्ति है । 
इस इलोक की दूसरी पंक्ति २७ वें इलोक की पहली पंक्ति दै-- 
. ततो for (तप्तो) 
(s) दे० fro नोट २५ वें श्लोक के श्रन्तर्गत टिप्पणी में । 
२. ग्रहे मध्ये for (तप्तो मध्ये) 


re 
dl 

m” 
^J 


२७, (घ) १. aama (ङ) for (msaa) २. ततः (ङ) for (तरतः) 
(ग) ३, कोटिः ॥ २७ ॥ (ङ) for (कोटिः) 
(वि०--इस इलोक की दूसरी पंक्ति--२५ वें श्‍लोक की प्रथम पंक्ति है--- 
Y. फलसंयोगं for (फलकृति संयोग) 
(च) १. ऽधस्तद्यृक्तोनं for (5धस्ताष्टक्तोनं) 
२५. (व) १. धनुर्ग्‌ शिते for (धनुग्णिते) (ग) गंणितेनैवं फलं शीघ्रे ॥ २८ ॥ 
२. नेव for (चैवं) 
३. विज्या for (त्रिज्या) 
Y. गुणो (ग) (ङ) for (गरो) 
१. गुणकारः (ग) (ङ) for (गुणाकारः) 
(ग) इस श्लोक की पहली पक्ति २८ वे श्लोक की द्वितीय पंक्ति है । 


६. भुज for (भूजफल) ७. कोटि (ङ) for (कोटिः) 
(च) १. गुणिते for (ग्‌ रिते) | Y. परिधोगुणों for (परिधिगुरा) 
| ७. कोटि for (कोटिः) गुणकारः for (गुणाकार:) 


._ (ङ) १. धनुगंणिते for (धनुगुणिते) २, नैवं for (चैवं) 


{ ९६५ ) 


असकृत्मांदे तत्फलभाद्यसमं नांत्र करास्मात्‌ । 
भ्रतिपादनार्थमुच्चं प्रकल्पितं ग्रहगतेस्तथा पातः॥ २९ ॥ 
भुक्त रूनाधिकनामानस्यच भवति कशांवशात्‌ | 

कक्ष्या emea मंडललिप्ता विभाजिताकशः ॥ ३० N 
स्वकलाकरणान गुणा कर्णस्त्रिज्याहत स्पष्ट: । 

महहन जेलमधानं विष्कंभा योजनैः WATAT ॥ ३१ N 


CAPALDI PIL PP LLP LM PL IL LLL ILD PLD LIP र रे PU त र UP UI UU OP AE LE ODS 


२९, (घ) १. श्रसकृष्मां (ग) aagi for (असकृत्‌ मांदे) 
२. प्रतिपदेनार्थमुच्च for (प्रतिपादनार्थमुच्चं} 
(ग) ३. सम for (ममं) 
Y. कर्णोस्मात्‌ ॥ २९ ॥ (ङ) for (ayena) 
इस इलोक का उत्तरार्ध, ३० वें श्लोक का पूर्वार्ध है । 
(च) १. ग्रसक्रन्मांदे 07 (असकत्माँदे) | 
४. कर्णोस्मात्‌ for (कर्णेस्मात्‌) 
(ङ) २. maga for (ग्रसकृत्‌मांदे) 
३०. (घ) १. तामानस्य [ग) for (नामानस्य) 
(ग) २. व स्यात्‌ ॥ ३० ॥ for (aq) 
३. कक्षा (ङ) for (कक्ष्या) 
इस श्लोक का उत्तरार्ध, ३१ वें श्लोक को पुर्वाध है । 
(च) १. तामानंस्य for (नामातस्य) 
(ङ) १. रूनाधिकता for (रूनाधिकना) 
v. +इति स्फुटगतिवासना + 
३१. (घ) १. हृतः (ग) हृतस्पष्टः 4 ३१ ॥ for (हतः) 
२. seen (ग) (ङ) for (मद्दहन) 
३. किनेन्दुनाम्‌ (ग) केनेदूनाम्‌ for (कर्नेंदुना) 
(ग) v. मायानां for (aati) | 
इस इलोक की दूसरी पंक्ति अगले श्‍लोक की पहलो क्ति है । 
(च) हृतः for (हृतः) 
२. eet (ङ) for (agga) 
४, जलमयानां (ङ) for (जलमयान॑ ) 
३, क्विनेंदुनां for (कनेंदुता) 
भ, विष्कंभो for (विष्कंभा) 
३. द्वितेदूर्ना for (कनेंदुता ) 


(= 


he d 


(ग) 


( २८६ ) 


शशिवसुतिथिभि यमपक्षशररसः शुन्य वस्तु वेद 
व्यक व्याप्तांतर ग॒रामिदु स्फुट करशामककराहतम्‌ ॥ ३२ D 
प्रोह्य भुवो भुछाया विष्कंभवचंद्रकक्षायाम्‌ । 

afe व्यासाद्धं शशिकणाहतं ततः प्रमाएकलाः ॥ 33 ॥ 
एवं त्रिज्या रविशशि विष्कंभगुणाः स्वकराहता: i 
भुछायन्दुइचंदरसूर्य छादयति मानयोगार्द्धातु ॥ ३४ i 


PPP LL LAL LI LLL न AN uu, 


. येम (ग) यमपक्षरासेः ६५२२ for (यमपक्षशररसै) 

. वसु (ग) वसुवेदैः (ङ) for (वस्तुवेदैः) 

. छक्क for (r$) ४. व्यासांतर (ग) for (व्याष्तांतर) 
. हृतम्‌ (ग) for (gq) 

- राशिवसुतिथिभिः १५८१ for (वाझिवसुतिथिभिः) 


(वि०--इस इलोक के पुर्वार्ध की समाप्ति पर ३२ संख्या होनी चाहिए 
परन्तु लिखी हुई ३३ है) 


. येम for (यम) २. वसु for (वस्तु) 

. व्यक्क for (व्यक) Y, व्यासांतर for (व्याप्तांतर) 
. agaga for (मर्ककरां हृतम्‌ ) 

. येम for (यम) 

. भूछाया (ग) for (yarar) 

. कक्ष्यायाम्‌ (ग) कक्षायाम्‌ ॥ ३४॥ for (कक्षायाम्‌) 

- तमः (ग) (च) (ङ) for (ततः) 


इस इलोक का उत्तरार्धे श्रगले श्लोक का पूर्वार्ध है । 


. प्रोज्यभुवोभूछाया for (प्रो ह्यभुवो भुछाया) 

` भूच्छाया for (yaran) 

- grafa for (त्रिज्यारविशशि) २. हृताः (ग) हृता nasu for (हताः) 
. सूर्यं (ग) (च) (ङ) for (सूर्य) 


४. भूछायेंदु चंद्रः (ग) भुळायेंदूचंद्र: for (भूछायेन्दुश्ं द्र) 


(वि०--यहां पर कोई sis संख्या नहीं दी) 


. गुणः for (गणाः) 


(वि०-इस श्लोक का उत्तरार्धं ३६ वो इलोक का पुर्वार्ध है) 


(ष) २. हृताः for (हताः) ४. भुछायेदुचंद्र: for (qaga) 
EN (वि०-यहां पर क्रमसंख्या लुप्त है) 
(e) ४, भुच्छायेदु चन्द्रः for (qarigers) ६. गुणा for (TUT) 


( २८७ ) 


विक्षेपो यद्य नः शुक्लेतर पंच exu । 

महदिदो रावरां कुठ विषाणो यतो संछन्तः ॥ ३५ ॥ 
nafa भानस्तिक्षण विषारास्ततो cared | 

यदि राहुः प्राग्भादिदु छादयति कि तथा ताकम्‌ ॥ ३६ ॥ 


et 


३५. (घ) 


(ग) 


Jo X wo A9 A 


AS 


^^ 


. दद्यंते (ङ) for (em) 


(यहां ३५ की संख्या age है) 


. द्ध संछन्नः (ग) धेसंछन्न: (ङ) sd सञ्छन्नः for (संछन्न:) 
. पंचं for (पंच) 

: हिञ्यंते 11३६॥ for (exi) 

, रादरणं for (रावणं) 

. कुठ (ङ) for (कुठ) 


वि०--इस श्लोक का उत्तराध ३७ वो इलोक का quid है) 


. विक्ष्येपो for (विक्षेपो) 

. पश्यते ३५ for (dazd) 

. महदिदो (s) for (महदिदो) 

. यतोद्ध for (यतो) 

. [वि०--यहां कोई क्रमसंक्या श्रंकित नहीं है) 
. ward for (रावण) 


१. स्तीक्ष्ण (म) (E) for (स्तिक्षण) 
. ततो$्स्याल्पम्‌ (च) {ङ) for (ततोस्याल्पे) 


(वि०--यहां क्रमसंख्या ३६ दी है) 
३, प्राग्भागादिदु (ग) प्राग्भादिद्‌ for (प्राग्भादिदु) 


. ततोऽस्याल्पी ॥३७॥ for (ततोस्याल्पे) 


(fro— zu इलोक का उत्तरार्धं ३८ वें श्‍लोक का पुर्वाध है) 


. स्तीक्ष्ण for (स्तिक्षण) 
. (वि०-यहां कोई क्रमसंख्या नहीं दी, क्योंकि इस प्रति के अनुसार यहाँ का 


उत्तरार्धं ३७ वे इलोक का पूर्वार्ध है। . 


, भ्रध॑च्छत्तो for (sta छिन्तो) 


प्रागभागादिन्दुं for (प्राग्भादिदु) 


( २९८८ ) 


Raag महदिन्दो यथा तथा किन्न सुयस्य । 

कि प्रतिविषयं सूर्यो राहुझ्चान्यो यतो रविग्रहरो ॥ ३७ d 
ग्रासान्यत्वं न ततो राहुक्रत ग्रहणा मकद्धोः । 

एवं वराहमिहिरश्रीषेार्यभटविष्णुचद्राद्य : ॥ ३८ n 
लोक विरूद्धमभिहितं वेदस्मृतिसंहिताबाह्यम्‌ | 

यद्य वं ग्रहणाफलं गर्गाय: संहितामुदयभिहितम्‌ ॥ ३६ ॥ 


हौँ" 


३७. (घ) १. स्थित्यद्ध for (frag) 
२. सूर्य: स्य (यहां क्रमसंख्या ३७ दी है) (ग) सूर्यस्य ngs for (सूर्यस्य ) 
३. विषग्र (ग) fraa for (विषयं) 
(ग) (वि०-इस शलोक का उत्तरां ३९ वें श्लोक का पूर्वार्ध है । 
Y. सुयो for (सूर्यो) 
(च) ५. येथा (ङ) for (यथा) 
२. (वि०-- यहां क्रमसंख्या ३७ अंकित है) 
६. वि०--यहां कोई क्रमसंख्या नही दी है, क्यों कि इस इलोक का उत्तरार्ध, 
३९ वे श्लोक का पुर्वार्ध है। (ङ) १. स्थित्यर्ध for (Raad) 
रेप, (ध) १. कृतं (ग) (च) (ङ) for (क्रतं) 
२. मकद्रोः (ग) WHAT: ॥३६॥ for (aa) (यहां ३८ संख्या दी है) 
(ग) ३. श्रीषेणाचाय for (श्रौषेणायं) 
| इस श्लोक HT ITU, ४० वे इलोक का पूर्वाध है । 
(च) २. मक्क et: for (मर्कद्धो.) (वि०--यहां इलोक संख्या ३८ भ्रंकित है) 
Y. यहां क्रमसंख्या लुप्त है, क्योंकि यह ३९ वो श्‍लोक का पुर्वाध हे । 
(ङ) २. मर्कन्द्रोः for (मर्कद्धो:) 
३९. (घ) १, रित्रम्मृवि for (स्मृति) (यहाँ संख्या ३६ है) 
२. संहितासु (ग) (ङ) for (संहितासु) 
३. यदि भिहितम्‌ (ग) for (दयभिहितम्‌) 
(ग) v. संहिताद्वाह्मम्‌ ॥ ४० ॥ for (संहिताबाह्मम्‌) 
५. यद्येव ग्रहफलं for (यद्येवं ग्रहण फलं ) 
_ (वि०--इस इलोक का उत्तरार्ध ४१ वें इलोक का पूर्वार्ध है । 
. (चि) ४, यहाँ ae की क्रमसंख्या अंकित है। परन्तु उत्तरार्ध के ma में कोई 


क्रमसंख्या ग्रंकित नहीं, क्योकि उत्तरां, ४० वे इलोक का पूर्वार्ध माना 
जाता हैं। . 


(ङ) x यदमिहितमु for (दयभिहितम्‌) 


( रव) 


तदभावे होमजपः Tatars फलस्य चाभावः । 

राहुक्रतं ग्रहणद्वय मागोपालांगनादि सिद्धमिदम्‌ । ४० n 
बहुफलमिदमपि सिद्धं जपहोमस्नानफलमत्र | 

स्मृतीषुक्त न स्नानं राहोरन्यत्र दशनाद्रात्रौ ॥ ४१ ॥ 
राहुग्रस्ते सुय सर्वं गंगासमं तोयम्‌ । 

स्वर्भानुरास्तुरिरिनं तमसा वित्याधवेदवाक्यमिदम्‌ ॥ ४२ n 


ती ती. ALLL ALL ILL LLL LDL PDD LDS SII ILLIA LIPID DIL ID VV VV VV VV रा रख 
Yo, (घ) (वि०--यहाँ प्रथम पंक्ति के भ्रन्त में ४० संख्या दी है) 
१. कृतं (ग) for (क्रतं) 
(ग) २. तदभावो for (तदभावे) ३, लुप्त पद है । ४. लुप्त पद है । 
५. फलस्याभाव: ॥ ४१ ।। for (फलस्य चाभावः) 
(वि०--इस.इलोक का उत्तराध, अगले श्‍लोक का पुर्वाध है) 
६, माग्गो पाला$गना for (मागो पालांगनादि) 
(च) ७. यहाँ ‘vo’ क्रमसंख्या अंकित है । ८. यहाँ कोई संख्या अंकित नहीं, क्योंकि 
यह उत्तरार्ध भाग ४१ वें श्‍लोक का पूर्वाध माना जाता हैं । 
जप for (जपः) X. स्नानादीनां फलाभावः for (स्नानादि फलस्य चाभाव} 
. बाहु for (बहु) 
. मंत्र (यहाँ क्रमवंख्या ४१ दी है) (ग) मत्र n ४२ ॥ for (मत्र ॥ ४१ n) 
. स्मृतिषूक्त (ग) (ङ) for (स्मृतीषुक्त ) 
(ग) इस श्लोक का उत्तरार्थ ३३ श्लोक का पूर्वार्ध है 
(च) २. यहाँ “४१' क्रमसंख्या दी गई है । ३. स्मृतीपूक्त for (स्मृतीषुक्त ) 
(fre— zw प्रति के श्रनुसार इस इलोक का उत्तराधं ४२ वें इलोक का 
पूर्वार्धं है aa: यहाँ अन्त में क्रमसंख्या अंकित नहीं है) 
सूर्ये (ग) (च) (ङ) for (सूर्य) 
. (वि०- यहाँ क्रमसंख्या ४२ (ग) ४३ दी है) 
. रासुरि (ग) रासुरि न तमसा for (रास्तु) 
. विच्याध (ग) विव्याध (ङ) for (वित्यधा) 
(ग) इस इलोक का उत्तरार्ध अगले श्लोक का पूर्वां है। 
(च) २. (वि०- यहाँ क्रमसंख्या ४२ श्रंकित है) ३. रासुरिरिन for (रास्तुरिरिनं) 
v. विव्याध for (faata) 
यहाँ इलोक के श्रन्त में कोई क्रमसंख्या अंकित नहीं क्योंकि यह उत्तरार्धं 
माना जाता है | | 
(s) ३. रासु for (रास्तु) 


४१, (घ 


A) 5o ०८ 


४२. (घ) 


एट AY G ^o 


( २६० ) 


श्र तिसंहितास्मतीनां भवति agad तदुक्तिरतः । 
राहुस्तछादयति प्रविशति यछुक्ल पंच दशयन्ते ।॥ ४३ ॥ 
ASA तमसोंदो वरप्रदानात्कमलजस्य । 

चन्द्रोवुभयोधस्थो यदग्निमय भास्करस्य मासांते ॥ ४४ ॥ 
छादयति शमिततयो राहु छादयति तत्सवितुः | 

भूछाया व्याससमः शशिकक्षायाँ स्थितः शशिग्रहरों n ४५ u 


७५७५९१७४५७ ४७ ४ र कीक 


. यथैक्य (ग) (च) (ङ) for (तर्थक्य') 

. (वि०--यहाँ क्रमसंख्या ४३ दी है) (च) (ङ) 
. रत: ४४॥। for (रतः) 

. यतु शुक्ल पंच हश्यंते [0 (यछुक्ल पंचददयन्ते) 


(वि०-यहाँ इस इलोक के ग्रस्त में कोई क्रमसंख्या भ्रंकित नहीं aif 
यह उत्तरार्धं यहाँ ४४ वें इलोक का पूर्वार्ध माना जाता है) 


. wea for (TAHA) 


. (वि०--यहां क्रमसंख्या ४४ दी है) (च) (ङ) 

. gaat (ग) चंद्रोबुमयोधस्थः for (चन्द्रोबुभयोधस्थो ) 
, घस्थो for (ऽधः स्थो) 

. नभसींदो for (तमसींदो) 


. त्कमलाया ने ॥४४॥ for (कमलजस्य). ६. यदग्नियम for (यदग्निमय) 


(वि०--इस श्लोक का उत्तरार्ध ४५ वो इलोक का qaid है) 
(वि०--इस शलोक का उत्तरार्धं ४५ वो इलोक का पूर्वार्ध है) 
श्रतएव यहां ग्रन्त में कई क्रमसंख्या अंकित नहीं । 


. कमलयोनेः for (कमलजस्य) 

. छदद्रोऽबुमयोऽघः स्थो for (चन्द्रोवुभयो धस्थो ) 

. (वि०-यहां क्रमसंख्या ४५ श्रंकित है) (च) (ङ) 
. सम for (समः) 

- शमिततापो (ङ) for (शमिततयो) 

. तच्छवितुः ।।४५॥। for (तत्सवितुः) 


(वि०--इस शलोक का उत्तराधं, ४६ वो इलोक का पुर्वार्ध है) (च) 
शमिततायो for (शमिततयो) ५. क्रम संख्या लुप्त 
राहुइछादयति for (राहुछादयति) 


( २११ ) 


राहु छादयतोंदु सुयंग्रहरोकीमदु समः । 

यत्तदधिक तमोमयराहुव्यासस्य qi HUE AT ॥ ४६ ॥ 
नश्यति भूछायंदु व्यास समोस्माद भवति राहुः। 
भूछायानदुमतो ग्रहणो छादयति नार्कबिदुर्वा ॥ ४७॥ 
तत्स्थस्तध्व्याससमो राहु छादयति शशिसूर्यौ । 

प्राच्यपरं सममंडलमन्यद्यास्योत्तरं क्षितिजमन्यत्‌ ॥ ४८॥ 


OO a ut 


४६. (घ) १. fag समः {ग (for मिंदुसमः) 


(ग) 


(वि०--यहां क्रमसंख्या ४६ अंकित है) 


२. हृष्टं तत्‌ (ग) for (RE तत्‌) 


= 


. छादयतींदु' for (छादयतींदु) ४, सूर्य for (सूर्यं) 


“सूयं लुप्त पद है । 
(वि०--इलोक का उत्तरार्ध ४७ वे इलोक का पुर्वार्ध है) (च) 


. हृष्टं for (द्रष्ट) ६. क्रमसंख्या लुप्त 
. राहुदछादयतीन्द्‌ं for (राहुछादयतीन्दु) २. दृष्टत्वात्‌ for (इष्टंतत्‌) 
. समोऽस्माद्‌ (च) for (समोस्माद्‌) 


(वि०--यहां क्रमसंख्या ४७ दी है) 


२. भूछाययेंदु for (भूछायान दुमतो) 


wap nwo 2 AN 3a 0 


AS 


. राहु: ॥४७।। for (राहुः) 


fagat for (बिंदुर्वा) 
(वि०--इस श्लोक का उत्तरार्धे, ४८ वे श्लोक HT quid है) (च) 


. भुछायातेंदुमतो for (भूछायानेंदुमतो ) v. arg मिदुवति for (नाकोबिदुर्वा) 
. क्रम संख्या लुप्त 

. yadai for (भुछायेंदुव्यास) 

. भुछायेन्दुमतो for (भूछायानेंदुमतो) 

. qama (ग) (ङ) for (तध्व्यास) २. राहुं for (राहु) 

; (fro—aet क्रमसंख्या ४८ अंकित हे) (च) 

. qd: ॥४८॥ for (सूर्यौ) 


(वि०--इस इलोक का उत्तरार्ध ४९ वे इलोक का पूर्वार्ध है) (च) 


. PERTTI for (तत्स्थस्तध्व्यास) ४. क्रमसंख्या लुप्त 


(वि०--प्रथम पंक्ति समाप्ति पर 'ग्रहण वासना' समाप्त) 
न॑-अथगोलबन्धाधिकार: +-आरम्भ | 


. राहुरछादयति for ( राहुछादयति) 


( २६२ ) 


परिकरवत्तन्मध्ये भगोलस्थितद्रष्ठुः । 
पूर्वापरयोलेग्न॑ याम्योत्तरयोन्नंतोन्नतं क्षितिजात्‌ ॥ ४६ ॥। 
स्वाक्षांशरन्मडलमहनिशो वृ द्विहानिकरम्‌ । 
बिषुवन्मंडलमुँ सममंडलस्थितं स्वकक्षांश: N Yo ॥ 
याम्येनोत्तरतोधः क्षितिजे प्राच्यपरयो लग्नम्‌ । 

` विषुवन्मंडललग्नं मेषतुलाबावुदकुलीरादो ॥ ५१॥ 


NO LN Pa EE क Un utu 


४९. (घ) १, भूगोलस्तस्थित द्रष्टुः (ङ) for (भुगोलस्थितदरप्टुः) 

(वि०-- यहां क्रोई क्रमसंख्या नहीं दी गई) (च) 
. स्थस्थितद्रष्टुः ॥४६॥ for (स्थितद्रष्टुः) 
याम्योत्तरयोनत क्षितिजात्‌ for (याम्योत्तरयोन्नंतोभतं क्षितिजात) 
(वि०--इस श्लोक का उत्तरार्धे ५० वें श्लोक का पुर्वार्ध है) (च) 
(च) १. स्तस्थित for (स्थित) ३. क्रमसंख्या नुष्त । 


a, 

a4 

ay 

eee 
A) we 
+ 


१. www (ग) for (रून्मंडल) 
२. (वि०-यहां क्रमसंख्या ५० दी हुई है) (ग) (च) 
३. मंडल: (ग) मंडलवत्स्थित for (मंडलस्थितं) 
४. स्वकक्षोंशैः for (स्वकक्षांशेः) 
(ग) ५. स्वक्षांशैः for (स्वाक्षांशै) 
| (बि०--इस श्लोक का उत्तरार्ध, ५१ वो इलोक का पूर्वार्ध है) (च) 
(च) ३. सममंडल: for (सममंडल) क्रमसंख्या लुप्त 
(ङ) ६. महनिशोर्हानिवृद्धिकरम्‌ for (malaa द्धिहानिकरम्‌) 

X. सममंडलतः for (सममंडल) 

Y, स्वकाक्षांशै for (स्वकक्षांशैः) 


३१. (घ) १. (वि०--यहां क्रमसंख्या ५१ दी है) (ग) (चो 
(ग) २. याम्यो for (याम्ये) ३. क्षितिज for (क्षितिजे) 
Y. छुलीरादो for (कुलीरादौ) 
(वि०- इस इलोंक का उत्तराध ५२ व" इलौक का पूर्वार्ध है) (च) 
(च) ४. बुदलुलीरादौ for (बुदकुलीरादौ) ५. क्रमसंख्या लुप्त | 
AS) २. याम्येनोत्तरतो$धः for (याम्येनोत्तरतोधः) 
Y. बुदक कुलीरादौ for (बुदकुलीरादौ) 


( २९३ ) 


जिनभागे्याम्येन मृगादावपमंडलमिहाके: i 
पातदचंद्रादिनां भ्रमंति भाद्धं खेश्च TAT YIU 
पातदयमंडलं afg मंडलानि स्वविक्षेपे । 

सोम्यं विमंडलार्ड प्रथमं यास्यं द्वितीयमेतेष ॥ ५३ n 
aaga जोवसंदा भ्रमंति शीघ्र रा बुधशुक्रो। 
रग्मंडलाद्ध aa यत्तत्परिधि स्थितं wg द्रष्टाः 3v ॥ 
पश्यति यतः क्षितिस्थस्तदभ्रमति ततो ग्रहाभिमुखं à 
क्षितिजापमंडलयुतिलंग्तं लग्नाग्रते दिश्वेंवलनं ॥ ५५ ॥ 


५२. (घ) १. यंमोन for (ater) 
२. (वि०- यह्यं क्रमसंख्या ५२ दी हुई है) (ग) (च) 
३. पाताइचंद्रादीनां (ग) (ङ) for (पातश्चद्धादिनां) 
४. भाद्धे for (भाडे) (ग) ५. निज for (जिन) 
६. भ्रमंते for (भ्रमंति) 
(वि०--इस इलोक का उत्त राधे ५३ वे श्‍लोक का पूर्वां है) (च) 
(च) ३. पातादचंद्रादीनां for (पातश्‍्चंद्रादिनां) ७. क्रमसंख्या लुप्त 
५३. (घ) t. पातादषमंडल (ग) पातादपमंडलवत्‌ for (पातदयमंडलवदू) , 
२. (वि०--यहां क्रमसंख्या ४३ दी है) (ग) (च) É 
(ग) ३. विमंडलानि for (द्विमंडलानि) | 
(वि०--इस श्लोक का उत्तराध ५४ व इलोक का पूर्वार्ध है) (च) 
४, fadam for (द्वितीयमेतेपु) 
(च) १. पातदपमँडल for (पातदयमंडल) ५. क्रमसंख्या लुप्त 
(s) १. पातादपमंडलवद्‌ for (पातदयमंडलवद्‌) 
५४, (घ) t. (fro— met क्रमसंख्या ५४ दी है) (ग) (च) 
२. द्रष्टा (ग) हृष्टा for (zgt:) (t) ३. Ys for (मूड) 
(वि०--ईस श्लोक का उत्तदार्ध ५५ d श्‍लोक का पूर्वां है) (3) 
(च) २. द्रष्टा for (दृष्टाः) ४. क्रमसंख्या लुप्त 
(ङ) ३. gea for (मूड) २. द्रष्टा जि {द्रष्टाः) 
५५. (घ) t. (वि०--यहां क्रमसंख्या ^v! दी गई है) (ग) (च) 
(ग) x. तढृमति for (तदंभ्रमति) ३. यादिद्यां for (तोदिशं) 
(वि०--इसं श्लोक का उत्तराधे ५६ वो श्लोक का पूर्वार्धं है) (च) 
(च) v. क्रमसंख्या लुप्त (ङ) ३. लग्नाग्रया for (waa) 
५. दिशा लग्नम्‌ for (aaa) 


( २९४ } 


gad मंडलं दक्षिणोत्तरं वित्रिभ विलग्नम्‌ ॥ ५६ ॥ 
विषुवदुदग्बध्नीया क्रन्त्याशसमातरेष्वजादीनाम्‌ । 
बृत्ततृतीय व्यस्तं कर्कादीनां तुलादीनाम्‌ ॥ ५७ U 
विषुवदक्षिएतो न्यन्मकरादीनां तदेव विपरीतम्‌ i 
स्वाहोरात्रान्येषां व्यासा प्रगवेव मिष्टमपि ॥ ५८ ॥ 
लंका समपञ्चिसगं प्राणेन कलाभमंडलं भ्रमति । 
ग्रपमंडलस्पराशिर्हदशभागा: क्षितिजलग्नाः ॥ xe ॥ 


PPS PPD PP PPP LAS 


५६. (a) १. TH विलग्ने (ग) for (वित्रिभविलग्नम्‌) 
(ग) २. हक्षेपमंडलं for (हक्षेपं मंडलं} 
३. दक्षणोत्तर for (दक्षिणोत्तर) 
(च) २. हक्षेपमंडलं for (gat मंडलं } 
Y. विलग्ने for (विलग्नं) 
(ङ) २. इक्‌क्षेपमंडल for (हक्षेपं मंडलं) 
१. वित्रिभविलस्ने 107 (वित्रिभ विलस्नम्‌) 


RN OU STS El 


५७, (घ) १. क्रांत्यंश (म) (च) (ङ) for (matr) 
२. ककर्धादीनां (ङ) †01(कर्कादीचां) 
(ग) ३. विषविदुृग्बधूनीयातु for (विषुवदुदग्बधूनीया ) 
४, वृत्तत्रितयं (ङ) for (वृत्ततृतीयं ) 
(च) २. कर्क्कीदीनां for (कर्कादीनां) 
(ङ) ३. विषुबदुदग्बधूनीयातु for (विषुवदुदम्बभूनीया) 


५८, (घ) १, रात्राण्येषां (म) (च) (ङ) for (रात्रास्येषां) 
२. पृथगेव (ग) (ङ) for (पृगवेव) 
Y. व्यासाः (ङ) for (व्यासा) 
(च) २. पृथगेव for (पृगवेव ) 
(ङ) ३. दक्षिणतोऽ्यन्‌ for (दक्षिणतोन्यन्‌) 


५९. (घ) १. कलां (ग) (ङ) for (कला) 

| , २. Se: for (जलग्ना:) 
(म) ३, भमंडनं for (qed) ४, भाग for (भागाः) 
(ङ) ३. भमण्डलं for (शुमण्डलं) ४, आगः for (भागाः) 


६१. 


६२. 


६३, 


६४, 


( २१५ ) 


यात्युदयं मेषाद्या यतस्ततस्तदुदयानकालसमाः । 
क्रांतिवशालंकायां तदूनताधिक्यमक्षवद्यातू |! ६० d 
क्षितिजोन्मंडलयोयंत्स्वाहोरात्रांतरं चरदलं तत्‌ i 
क्षितिजेग्राप्राच्यपर स्वाहोरात्रांतरांशज्या ॥ ६१ ॥ 
स्वाहोरात्रे क्षितिजाद्‌ दिनगतशेषोच्चतारवेः sin: । 
तस्माद्‌ दिनगतशेषं शंक कमध्यांतरं हग्ज्या ॥ ६२॥ 
हग्मंडले चतांशज्या हग्ज्या शंकुरून्नतांशज्या । 
श्र्कोदयास्तसुत्रादिनशको:दक्षिखे TATT ॥ ६३ ॥ 
क्षितिजे भदललिप्ताः कक्षायां हृग्गतिनभो मध्याद्‌ । 
श्रवनति -लिप्ता याम्योत्तरारकं ग्रहवदन्यतः ॥ ६४ N 


यांत्युदयं (ग) यात्युदयं (च) for (argad) २. ग्रत for (यत) 
३. न यहाँ लुप्त है ४. ल्लंकायां (ग) (ङ) for (लंकायां) 
५. 'ततस्‌' पद लुप्त है €. मज्ञ for (मक्ष) 
४. ल्लंक्रायां for (लंकायां) 
१. यान्त्युदयं for {यात्यूदयं ) ५. तदुदयां for (ततस्तदुदया) 
१. रात्रेतरं for (रात्रांतरं) २. रपस्वाहो for (परस्वाहो) 
३. यत for (dq) (च) १. रात्रेतरं for (qrati) 
४. क्षितिजेऽग्रा for (क्षितिजेग्रा) 
t. जातुदिन for (fga) २, श्च for (a) 
३. ताखे for (तारवे) ४ 'हग्ज्या' पद लुप्त । यहाँ "कुछ अंश छूटा हुन्ना है 
५. तस्मा दिनगत for (तस्माहिनगत) 
१. जितिजाहिन for (क्षितिजाहिन) 
१. हन्मंडले (ग) हरमंडल for (इग्मंडले) 
२. शकोदेक्षिणेन (ङ) (च) for (शंकोःदेक्षिरोन्‌) 
३. सूत्रान्‌ for (qafa) ४. देक्षिणानतलम्‌ for (दक्षिरोनृतलम्‌) 
५. ग्रक्कादियास्त for (भ्रर्कोदयास्त ) 
३. सूत्राहिन for (सूत्रादिन) 
१. स्युरके (ग) रविग्रहवदन्यतु ।। ६४ 11 for (रकंग्रहवदन्यतः) 
(वि०--इसकी क्रमसंख्या ६५ है) २. ^w लुप्त है) ३. हकनति for (amfa) 
३. हग्णतिन्तभोमध्यात्‌ for (हग्गतितभोमध्यात) 
x. हडनतिर्‌ for (हग्गति) १. रवि for (रके) ४. वदन्यत्र for (वदन्यतः) 


( २६६ ) 


हाहं हग्गोलाड भुव्यासदलविहीनयुतम्‌ t 
ट्ष्ठाभुगोलोपरि यतस्ततो लंबनावनति । ॥ ६४ ॥ 
सत्रिग्रह क्रांतिरूदगदक्षिरायो स्त्रिज्यया gd वलनम्‌ । 
विक्षेपगुरामृराधनं ग्रहेत्यहकस्म चरदलवत्‌ ॥ ६६ ॥ 
कक्षामंडलतुल्यं प्राच्यपरं दक्षिणोत्तरं क्षितिजम्‌ | 
उन्मंडलविषुवन्मंडले स्थिराणि प्रहक्षणाम्‌ ॥ ६७॥ 
मंदोच्याना सप्तोच्चनीच वृत्तानि पंचशीघ्राणाम्‌ । 
प्रतिमंडलानि चेवं प्रत्येकां भास्करादीनाम्‌ ॥ ६८॥ 
'इस्मंडलदसक्षेपापमन्डलानि क्षपाकरादीतासु । 
षटक विमण्डलान्य चलवृत्यानेक पंचाशत्‌ ॥ ६६ ॥ 
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६५. 


(घ) १. हृश्यो for (amem) 
(7) (वि०--इसकी क्रमसंख्या ६४ है) 
२. गोलाद् for (हगोलाद्ध) ३. विहीनम्‌ for (विहीन) 
४. हृष्ठो for (दृष्टा) (वि०-दूसरी पंक्ति 'भूगोल' से आरम्भ है) 
५. 'दृष्टा' लुप्त है ६. नती ॥६४॥ for (नति ॥६५॥) 
२. हृगेलाद्धं for (होला) 
(s) (वि०--यह्‌ इलोक उपलब्ध नहीं) | 
t. गृह (च) (ङ) for (ग्रह) २. हृतं (च) (ङ) for (हतं) 
३. गृहे (च) for (ग्रहे) ४. न्यहक्कमे (ग) (ङ) for (न्यहकमं) 
५. रुदक्‌ for (aq) ६. गुणधनं for (गुणामृणधनं) 
१, कक्ष्या for (कक्षा) २. प्राक्धरं for (प्राच्यपर) 
३. क्षिजम्‌ for (क्षितिजं) ` 
१. मंदोच्चानां (ग) (च) (ङ) for (मंदोच्याना) 
२. प्रत्येकं (च) for (प्रत्येकां) 
१. हक्षेपाप (ग) विक्षेपाप) (ङ) for (दग्क्षेपाप) 
२. विमंडलानां (ग) (ङ) for (विमंडलान्यं ) 
३. वृत्तान्येक (ग) वलवृत्तान्येक for (चलवृत्यानेक ) 
४, पंचाशतः for (पंचाशत्‌) 
(x) ४. इग्मंडल (ङ) for (दग्मंडल) 
६. क्षिपा for (क्षपा) 


de st) विः | विमं i 
“joe विक्षेपाप for (am) २. विमंडलानां tor (विभंडलान्यं) 
EE " "an ves al ys ~ fa r ! ery ; लात 101 मडला 


( २६७ ) 


स्पष्टोकरणाद्य गोलादुत्क्षेपतत्कृतं सर्व गोलाध्यायः । 
सप्तत्यार्याणामेक विशोयम्‌ ॥ ७० ॥ 
भध्याद्यसिह यदृक्त तत्प्रत्यक्षमिव दशयति यस्मात्‌ । 
तस्मादपचायत्वं गोलविदो भवति नान्यस्य ॥ ७१॥ 
श्राचायण ज्ञातः श्रीषेणार्यभटविष्शुचद्राद्यः । 
गोले यस्मात्तस्माद्‌ ब्राह्म गोलः कृतः स्पष्टः ॥ ७२॥ 
गरितज्ञो गोलज्ञो गोलज्ञो ग्रहगति विजानाति i 
यो गणितगोलबाह्यो जानाति ग्रहति सः कथम्‌ ॥ ७३ ॥ 
इति ब्रह्मगुप्ते गोलाध्यायः (२१ अध्यायः समाप्तः) 
एक विशतितमः समाप्तः 
७०. (घ) १. ga (ग) दुत्प्रक्ष्य (€) for (दुत्क्षेप) 
| (fao— ag दूसरी पंक्ति का भारम्भिक शब्द है) (ग) (ङ) 

(ग) 3. wat for (सवः) v. समाप्ति सूचक ॥ छः॥ ngn NaN 

च) १. दुत्प्रक्षतत्कृतं for (दुत्क्षेपतत्कृतं) 

(ङ) +इति श्री ब्राह्मस्फुट सिद्धान्ते गोलाध्यायो नामकविशतितमो ऽध्यायः+ 
(वि०--वस्तुत: गोलाऽध्याय यहां ७० d श्लोक पर समाप्त हो गया है । 
परन्तु उपर्युक्त प्रति में यन्त्राघ्याय के पहले तीन इलोक मिलाकर ७३ पर 
समाप्त किया है, * 

७१. (घ) १. गोलो भवति for (गोलविदो भवति) (वि०~ऽसकी क्रमसंख्या १ है) 

(s) वि०-यह 'यन्त्राध्याय' का प्रथम इलोक है) 

७२. (ब) १. आचार ने (ङ) for (arama) (ग) २. ज्ञाता for (ज्ञातः) 
'विष्णु' पद लुप्त है । ४. गोलो (ङ) (च) for (गोले) 
५, ब्राह्मो ( ) for (ब्राह्म ) (वि०--इसकी क्रमसंख्या २ है) 
१. आचायेंन for (आचार्येण) (ङ) (वि०--यह यन्त्राध्याय का द्वितीय श्लोक है) 
७३. (घ) १. इति we जिष्णुसुतब्रह्मगुप्त विरचिते ब्रह्मस्फुट सिद्धांतो गोलाध्यायः एक 
विशतितमः । for (इति ब्रह्मागुप्ते गोलाध्यायः) 
(ग) २. ग्रहति for (ग्रहति) ३. स (ङ) (च) for (सः) 
१. ये पद लुप्त है (fro - इसकी क्रमस ख्या ३ है) | 

(च) १. इति भह जिष्णुसुत ब्रह्मगुप्त विरचिते ब्राह्म स्फुटसिद्धांतो गोलाध्यायः 
एक विशतितमः for (इति ब्रह्मागुप्ते गोलाध्यायः २१ STENT: समाप्तः) 

(ङ) (वि०-यह यन्त्राध्यायः का तीसरा इलोक है) 


( २९८ ) 


MA यन्त्राध्यायो ताम 
द्वाविश: 


कालस्य परिखेदः कतु यंत्र विना यतो शक्यः । 
संक्षिप्तं स्पष्टार्थं यंत्राध्यायं ततो वक्ष्ये ॥ १॥ 
सप्तदशकालयंत्राण्यतो धनुस्तुयगोलकर्चक्रम्‌ । 
_यष्टिशंकुघंटिका कपालक कत्तरिकोटम्‌ ॥२॥ 
सलिलभ्रमोबलंबः कराछाया दिनार्दमकक्षिः । 
नवकाल ज्ञानार्थ तेषां संसाधानान्यष्टी ॥ 3 ॥ 


A 


१, (घ) १ 


PAN PE gr up 


विना (ग) (च) (ङ) for (विना) 
r 


(ग) २. गोलस्य (इ) for (कालस्य) 


3 


(s) 


यतोऽशक्धः (ङ) for (यतोशक्धः) 
(वि०--इसकी इलोक संख्मा ४ है) 


(वि०--इलोक संख्या ४ है इसके पूर्ववर्ती तीन इलोकों को गोलाध्याय के 
प्रत में रख दिया गया है) 


. परिछेदः for (परिछेद) 


. वटिका for (घेंटिका) २. कर्तरी „ (ग) (च) (ङ) for (कर्त्तरि) 
. फीट (ग) पीठम्‌ for (sew) 

. गोलकं चक्रम्‌ for (गोलतब्चक्रम) 

. मष्टिः (च) (s) for (यष्टि) 


(वि०--इसकी इलोक संख्या ५ है) 


. फोटा for (Frea) 
. पीठम्‌ for (कीटम) 


. सलिलं (ङ) for (सलिल) २. वमो for (श्रमो) 
* करांश्‍छाया (ङ) for (aaar) ४. नय for (नव) 
. यहां श्रनुस्वारलुप्त है । 


(वि०--इसकी शलोक संख्या ६ है) 


(च) २. saeta: for (वलंबः) ६, mgl for (मर्कोक्ष;) 
(s) २. sisara: for (भ्रमोवलंब:) 


Se aisar: for (मोक्षः) ` ` ४, नत for (नव) 


( २६६ ) 


सलिले न समं साध्यं ्रामणावृत्तमवलंब केतो डम्‌ | 

तियक कर्णानान्यः कथितेइच नव प्रसाध्यति॥ ४॥ 

धाय धनुस्तथाग्रछायासास्यं यथोन्नता भागाः । 
दिनगतशेषा घटिकाइचलंबमुक्ता धतुर्मध्यात्‌ ॥ MT : 
धायं सम तथा वा ज्या छाया पृथगा यथा भवति श्रग्नादम्‌ । 
शक घटिका ज्यामध्यछायया मुक्ता ॥ ६ ॥ 

घटिका स्वञ्षकुभागः पृष्टगते लंब भसमं समज्यार्द्धात्‌ । 
सशिति शतांशक चक्रास्याढँ धनुर्यत्रम्‌ ॥ ७॥ 
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४. (घ) १. भ्रमेण (ग) (ङ) for (aq) 
२. Ragai: (ग) (ङ) Rigada: for (तियेककर्णोनान्ये:) 
३. प्रसाध्यानि (ग) प्रवक्षामि for (प्रसाध्यति) 
(ग) ४. केनोध्व (ङ) for (केनोद्धं म्‌) ५. तिर्यक्‌ (ङ) for (तिर्यक) 
(वि०--इसकी इलोक संख्या ७ है) 
(च) ५. तिर्यकणांनान्यैः for (तियंककर्णोतान्य:) 
३. प्रसाध्यानि for (प्रसाध्यति) (ङ) ३. प्रवक्ष्यामि for (प्रसाघ्यति) 
५, (ग) १. aara for (तथाग्र) (वि०-इसकी इलोक संख्या ८ है) 
२. भागम्‌ for (भागाः) ३. धनुर्म्‌ क्तान्‌ for (धनुरमेध्यात्‌) 
(ङ) १. तथाऽन्यत्‌ for (तथाग्र) Y. स्वलम्बभुक्ता for (इचलंबमुक्ता) 
६. (घ) १. पृष्टया (ग) for (पृथगा) २. (वि०--दूसरी पंक्ति का आरम्भिक पद) (ग) 
३. छायाया (ग) छाया यथा for (छायया) (ग) v. धार्यं (ङ) for (धार्ये 
२. भ्रग्रादश for (अग्रादम) ५. भुक्ताः ॥९॥ (ङ) for (मुक्ता) 
(वि०--इसकी इलोक संख्या ६ है) (च) ३. छायाया for (छायया) 
(ङ) १. मध्यगा for (पृथगा) २. भ्रग्रादिष्टा for (अग्रादम्‌) ६. शक' लुप्त 
७. (घ) १. सशीति (ग) साशीति (ङ) for (सशिति 


. शातांशाकं (ग) शाकं (ङ) for (शतांदाकं) 
. चक्रस्याद्ध (ग) for (चक्रास्यारद्ध) (ग) v. घटिकाः (च) for (घटिका) 
. लंब (ङ) for (लंब) ६. 'सम॑ पद लुप्त है । | 
(fro इसकी इलोकसंख्या १० है). 
(s) १. सशीति for (सशिति) २. शतांशाक for (शतांशक ) 
३. चक्रस्याद्ध for (चक्रास्याद्ध) (ङ) ७. पृथम्गत for (gsomi) 
६, भू for (भूसमं) 


Af AM ९ wo “४ 


( २०० ) 


मध्यादिनोन्नताद fang ment वदति gear ये। 
ते सूर्यास्त छादष्ट छाया समान यतः॥। ८ ॥ 

जीवा स्वाहोरात्र' परिकल्पाप्रा नतोन्नतत्रिज्या i 
प्रनुपातात्‌ तत्कार्या सूर्यगोलके चक्र चेवम्‌ ॥ ९ ॥। 
दिन घटिकांकितपुष्टे व्यस्त न तज्याग्रोन्नतज्या । 
चदिग्मध्ये च शलाकातछायाग्र' न तानाडघः N १० N 


PO NNN AY 
१. दृष्ट (ग) छायाहष्ट for (arg) २. समानयत for (समानयतः) 
३. मध्यदिनोत्नतांशे for (मध्यादिनोन्ततांशै) 
Y. नाडी for (aret) ५, geurd for (ger) 
६, मूर्षास्त for (सूर्यास्त) (वि०--इसकी इलोक संख्या ११ है) 
१. Brey for (aag) २. युतः for (aa) 
(ङ) 3. मध्यदिवसोन्ततांशै for (मध्यादिनोन्ततांशै) 
v. नाडीवंदन्ति for (नाड्योवदन्ति) ६. ते मूर्खास्‌ for (ते सुर्यास्‌) 
१. तच्छाया इष्ट for (qarag) 
१. भवतो (ग) नतेन्नत for (नतोन्नत) २, egat (ग) edd for (सूर्य) 
३. चक्रके (ङ) for (चक्रे) 
V, प्रकल््यग्रो for (परिकत्पाग्रा) 
X. ्रनुपातातात्कार्या for (अनुपातातृतत्कार्या]) 
(वि०-- इसकी इलोक संख्या १२ है) 
१, न्नतोश्नतत्रिद्या for (नतोश्नतत्रिज्या) २. स्तुर्यगोलके for (सूर्यंगोसके) 
६. जीवां स्वाहोरात्रे for (जींवास्वाहो रात्रं) 
४. (परिकल्याग्रा) for (परिकल्पाग्रा) 
१. प्रतोन्नतविज्या: for (नतोष्नतत्रिज्या) 
२. कार्यास्तुर्यगोलके for (कार्यासूर्यगोलके) 
te. (घ) t. (च) (वि०--पहली पंक्ति का प्रंतिम पद) (इः) 
२. 'दिग्मध्ये' से श्रारम्भ (ग) दिनमध्ये for (farasd) 
(ग) ३. पृष्टि for (पृष्टे) v. व्यस्तनज्याग्र for (व्यस्तनतज्याग्रों) 
५. उच्नतज्या च for (ग्रोन्नतज्या) ६. दिलाका for (शलाका) 
७, यान्नता नाडधः for (ग्र ततानाड्यः) 
(Fre — इसकी इलोक संख्या १३ है) 
रङ) ३ कष्टे णः (पृष्ट) ` ` 


१. ग्रमुल्नंतज्या for (ग्रोधतज्या) ७, तच्छायाग्रान्नता for (तथायाग्रेनता) 


११, 


१२. 


१३, 


[ ३०१ 


पशनो नेष्ठो वेध्यो ज्यामध्यसंस्थाया । 

र्चा RET न तज्या धनुषि छायोन्नत ज्याया ॥ ११ M 

ज्याद्धें द्रष्टि दग्ज्यान्नत जीवा शंकुमुन्ततज्या च । 

धनुषि प्रकल्पयोज्यां यष्ट्युक्त ताडीकाद्यता n १२ ४ 

भ्रवलंबनं शलाकां wur ate प्रकल्पवा धनुषि । 
भुम्युक्रायं बहुशो यष्ट्यूक्त रानयेत्करों:॥ १३॥ 
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AS 


. धनुषपृष्टेनेष्टी वेध्यो (ग) धनुष frg pred for (पृष्टोनेष्टी ded) 

. संस्थया (ग) (च) (ङ) for (संस्थाया) | 

. दृष्टया (ग) दृष्टया (ङ) for (द्रष्ट्या) (वि — पहली पंक्ति का अंतिम पद) 
. Seite (ग) (ङ) for (दष्टांतरं) ५. saat: (ङ) for (ज्याया) 


(वि०---इसकी क्रमसंख्या १४ है) 


. घनुषपृष्ट for (gst) ३. दृष्टया for (agar) 

. tat जि (तज्या) ५. ज्याया: for (ज्याया) 

. धनुषः पृष्ठे द्रष्ट्रा for (पुष्टो नेष्टो) ७. Fear for (deut) 
. Y. इष्टांतर for (xgstr agit) ३. दृष्टया for {apar 


. दृष्टि (ग) afg for (afg) २. इरज्या (ग) awat (ङ) for (a1) 
. नाडिकाद्यन्ता (ग) नाडिकाद्यं च for (नाडिकद्यंता) 

. ज्याद्धं (इ) for (ज्यार्द्धे) ५. नतजीवां for (चतजीवा) 

. ज्यां च for (ज्याच) ७. प्रकल्प्य for (प्रॅकल्प) 

. योज्यं for (योज्या) (वि०--इसकी इलोकसंख्या १४ है) 

. दृष्टि for (zfg) २, gesar for (www) 

. न्नतजीवाँ for (न्नतजीवा) ६. sata for (ज्याच) 

. दृष्ट for (zfs) €. यंच्युक्त for (यप्टच्‌ क्त) 


. ज्याद्धे for (sare) 


. wag (ग) भुम्युछाथा for (redii) 
. श्रवलंबन ror (अ्वलंबनं) ४. प्रकल्प्य (ङः) for (प्रकलप) 
. agat for (बहुशो) ६. येष्ट्यूक्त for (यष्टच्‌ क्त) 


(fro --इसको श्लोके संख्या १६ है) 


. gaam for (भुम्यूछायं) ७. करणौँः (ङ) for (कणाः) 


भुम्युच्छाया for (भूम्यूच्छायं) ५. स्सम्बो for (agat) 


a ? 


यष्टि arg तु विवृत्त भगणांशांकितं कृत्या । 
यष्टिकीलप्रोते मूले प्रथगभग्रयो विद्ध ॥ २१॥ 

ताभ्यां quartet वेध्यावगस्थितेन wu । 
सूत्रज्यायांतरां शायेतेऽर्क विभाजिता स्थितय ॥ २२ ॥ 
सुत्राद्धंगुणा त्रिज्या यष्टिहता फलधनुद्विगुणितं वा। 
रविचंद्रातरमिष्टव्यासाद्धोल्लितवृत्तस्थ ॥ २३ ॥। 
मध्यधृतायायष्टे लंबकशकप्रवेशतिगमने । 
क्रांतिवशात्पाच्यपरे मत्साद्याम्योतरे साध्ये ॥ २४ H 


२१, (घ) १. भगणांशकांकितं (ग) (च) for (भगरांशांकितं) 
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२४. (च) १ 
(ग) २ 
(a)? 
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यष्टी (ग) (ङ) (च) for (afg) 


. विद्धे (ग) विधिः (विधेः) for (विद्धे) 


व्यासाद्धाद्ध,वि (ङ) for (व्यासार्द्धातुवि) 
मूस for (मूले) ६, प्रथग्रयो (च) for (gargad) 
(वि०--इसकी ₹लोकसंख्या २४ है) 


. भुविवृत्तं for (तुविवृत्तं) 

. कृत्वा for (कृत्वा) ३. विद्धे for (विद्धं) 

. मगणांशक for (भगणांशांकितं) ६. पृथगग्रयो for (पृथग्भग्रयो) 
. 83 for (विद्धे) 

. वाभ्यां for (ताभ्यां) 

. ज्ययांतरांशा (ग) (च) (ङ) for (सूत्रज्यायांतरांशा) 

१. स्तिथयः (ग) (च) (ङ) for (स्थितयः) 

. qa (a) (ङ) for (वर्ग) ५. येनेऽकं for (येतेऽ) 


(वि०--इसकी इलोसंख्या २५ है) 
asp for (येतेऽकं) 


. हृता (ग) (ङ) (च) for. (हता) 
. हयुणित (ग) (ड) (च) for (fafi) 


व्यासार्द्धोल्लिखित (ग) (ङ) (च) for (व्यासाद्धोल्लित) 


४, रविचंद्रांतर (च) for (रविचंद्रातर) (वि०-- इसकी इलोकसंख्या २६ है) 


सत्स्याद्यामोत्तरे (ङ) (ग) मतस्याद्याभ्योत्तरे for (भत्साद्याम्योत्तरे) 
(वि०---इसकी श्लोकसंश्या २७ है) 
मत्स्याद्यामोत्तरे for (मत्साद्यामोत्तरे) 


( ३०५ ) 


शंकतलानांतरयुतिरन्यकदिशोभुजो भुजस्य कृतिम्‌ i 
हग्ज्या Dm: प्रोह्मपदपूर्वापरा कोटिः ॥ २५ ॥ 
उदयास्तसुत्रशंक्‌वतर gd शकूनाकसंगुरिपतम्‌ | 
विषुवछाययं वा दिनोदयास्तमयसुत्रेण ॥ २६ ॥ 
घ्राच्यपरा झंक्‌तलांतरुति समान्यदिशो | 
ढादशगुरिता विषवछाया अंक्‌वंतरविभक्ता ॥ २७॥ 
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१८ x 


शक्‌ तलाग्रातर (ङ) (ग) शंकुत्तलग्नांतर for (शंकुतलानांतर) 
दिशा (ग) दिशोर्भुजो (ङ) for (दिशोभुजो) ` 

कृतिः (ग) कृतेः (ङ) for (क्रतेः) ४. पदं (ग) प्रोइचपद for (पद) 
कोटि for (कोटिः) 

(वि०--ईसकी श्लोकसंख्या २८ है) 


. शंकुतलग्नांतर for (झंकुतलनांतर) २. दिशौ for (दिशो) 


कृते: जि (mq) ४. प्रोज्यपद for (NAT) 


. पदं for (पद) 


. apaga (ग) gd for (gd) 


नाकं १२ संगुणितम्‌ (ग) शंकुनाकं संगुरिणतम्‌ for (शंकुना$कंसंगुरिएतम्‌ ) 


. छायायेबं (ग) विषुवछायेव बा for (विषुवछाययं) 


(वि०--इसकी श्लोक संख्या २९ है) 
विनो दयास्तमयसुत्रेण (ङ) for (दिनोदयास्तमयसूत्रेण) 


. हृतं for (gd) 

. शंकुनाक्कै १२ for (शंकुनाकं) 

. बिषुवछायँव for (विषुवछायैयंवा) 
. विषुवच्छायैवं for (विषुवछायेयं) 
. युतिः (च) (ङ) for युति) 

. दिशोः (च) (ङ) for (दिशो) 

. विभक्ताः for (विभक्ता) 


(वि०~-इसकी शलोक सख्या ३० है) 


. इयांतरयुति (ङ) for (युति) 
, द्वादभक्ता for (द्वादश) ६. 'गुणिता' पद लुप्त है । 


APPL LAL LD LD PL LL ALLL PALL LP PLL INLD 


(s) 
(ग) 


(च) 


(9) 


C ३१६ ) 


शंकुप्राच्यपरांतर शंकवर्ग् क्घमुदयांतरं याम्य । 
लब्धगुणं यष्ठिगुणां क्रांति ज्यातो रविः प्राग्वत्‌ ॥ २८ ॥ 
ग्रपसूतिरन्यशलाका गणाहालाक्यांतरेण भक्ता भः । 
भ्‌ स्वशलाका गुरिता गुरिताद्रष्टि विभक्ता ॥ २९ ॥ 


(^o «4; e 
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. हृतं (ग) for (गुणां) 
. प्राच्या for (प्राच्य) (वि०--इसकी इलोक संख्या ३१ है) 
. मुदगंतरं यामे for (मुदयांतरं याम्ये) 


हृतं (ङ) for (गुण) 


. मुदगंतरं for (मुदयांतरं) 


लम्बगुण for (सब्धगुशां ) 


` शलाक्य तरेण (ग) शलाकांतरेण (ङ) for (शलाबधांतरेण) 
. 'गुणिता' लुप्त 
. ef (ग) ffs for (afg) 


(वि०-- इसकी क़मसख्या ३० है) 


. भुः for (भू) 
. ४. यष्टि विभक्ता गृहाद्यौच्यम्‌ 01 (गुणिता द्रष्टरि विभक्ता) 


(वि०--इसकी' श्लोकसंख्या ३२ है) 


. 'गृहाद्योच्यम्‌' पंक्ति का भ्रंतिम' शब्द । ३. दृष्टि जि (afg) 
` (वि०--इसकी क्रमस eur ३० श्रंकित है) 
` त अहादो अं यह पद पृष्ठ के नीचे श्रव्य हाथ से लिखा हुआ है । 


दृष्ट्या गुणितापसति दृष्ट विशेषभाजिता भूमिः | 


भूमिस्व द्रिष्टिभक्ता शलाकाया संगुणोत्द्रायम्‌ ।। ३३ | | 
यह अतिरिक्त शलोक यहां पृष्ठ के निम्नोपांत पर प्रन्यहस्तसे लिखा gum है । 


- £ fg for (zfs) २. भु; for (भूमिः) 
. द्रष्टरि जि (fzfg) 


शलाकया (ङ) for (शलाकया) 
संगुणोछाय (ङ) for (संगुणोत्छ्वायम्‌) 
(वि०--इसकी भी क्रमस'ख्या ३० अंकित हँ) 


- दि विशेषेण for (effa) ७. भूमिः for (भूमि) 
. दृष्टि णि (fzfg) 


( ३०७ ) 


लंबनिपातांतरक' लंबोच्यांतरविभक्तमधिकगुराम्‌ । 
भलंबांतरगुरिपता लबनिपातांतरविभक्ता ॥ ३०॥ 
लब्धोनाद्रक लम्बोदर्लम्बा दग्रलंबके हीने । 
ग्रधिकेऽधिको ग्रहोच्यं तलांग्रवेध इया षष्ट्या ॥ ३१ N 
हष्टिद्रेक्‌ लंबगुणा विभाजिताद्यः शलाकया भूमिः । 
सकलरलाका गरिता भमिहष्टया हतोळलाय ॥ ३२ ॥ 


. भूल्लंबांतर for (भूल॑बांतर) 
. लंबनिपातांतर for (लंबनिपातांतरकं) 
. विभक्ताः for (विभक्ता) 
(वि०--इसकी क्रमस eT ३१ है) 
(वि०--इसकी इलोकसंख्या ३४ है) 
. भूल्लंबातर for (qedar) 
. (fro—aat क्रमसंख्या ३१ अ्रंकित है) 
. लब्धोनाहक्‌ (ग) सशेनो fi for (लब्धोनाद्रक्‌ ) 
. लंबोहग्लंबा (ग) (च) (ङ) for (लंबोदग्लंबा) 
. ग्रृहौच्य (ग) (च) (ङ) for (ग्रहोच्यं) 
» तलग्र वेध (ग) तलाग्रवे बध्यया for (तलाग्रवेध) 
. द्वया ENT (ग) द्रिष्ट्या ॥ ३५ ॥ for (garagar) 
(वि०--इसकी क्रमसंख्या ३२ है) 
(वि०--इसकी शलोक संख्या ३५ है) — 
. नाहक for (नाद्रक) ५. दया यष्ट्या for (द्वया षष्टचा) 
. (वि०-- क्रमस रुया ३२ अंकित है) 
. लब्धोनोहग्‌ for (लब्धोनाद्रक्‌) Y. तलाग्रके for (तलाग्र) 
. विद्धया दृष्ट्या for (वेधद्वयाषष्टया) 
(वि०--इसकी क्रमसंख्या ३३ है) 
१. यष्टियेलग्नंबगुरणा (ग) दृष्टि ग्लंबगुणा for (efigia) 
२. विभाजिताधः (ग) (च) (ङ) for (विभाजिताद्यः) 
३. गुणिताः (च) for (गुणिता) v, भुमि gar (ङ) for (भूमिदृष्टरधा ) 
५. adam: (ग) (च) (ङ) for (eter) 
(वि०--इसकी इलोकस ख्या ३६ है) 
१. द्रष्टिदरक 07 (efyd) ६. (वि०-यहाँ क्रमसंख्या ३३ अंकित है) 
१. दृष्टिहग्लम्ब for (दृष्टिद्रं कुलम्ब) 
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( ३०६ ) 


मित्वाग्रहैकदेशे fag ष्ट शलाकया न्ययासबम्‌ । 
प्रथमशलकाभक्त मीत द्वितीया गुरितमोच्यम्‌ ॥ ३३ ॥ 
षष्ट्याहर्ता शलाका निज्याघात धनु गृहांतरक । 
येरूक्त' मूर्खास्ते यतो न द्रष्ट्यंतर द्रग्ज्या ॥ ३४ ॥ 
मूलेद्व गुलविपुलः शुच्यग्नो द्वादशांगु लोछय: । 
हांकतलाग्रविद्धोग्रवेध लम्बाद्वायः 1 ३५ ॥ 
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गृहैक (ग) (च) (ङ) for (wer) (वि०--४सकी क्रमसंख्या ६४ है| 


. शलाका (ग) शिलाका for (शलका) 

. मिति (ग) मितं (ङ) for (सीत) ४. द्वितीयया for (द्वितीया) 

. गुरिताम्यौच्यम्‌ for (गुणितमौच्यम्‌) 

, देशं (च) for (देशे) ७. fate for (fagg) 

. गृहम्‌ for (न्यया) (वि०--दसकी इलोकस'ख्या ३७ है) 

. मित for (मीत) ४. द्वितिया for (द्वितीया) 

. गुशितम्यौच्यं for (गुणितमौच्य) (ङ) ७, fade for (विद्व) 
. यष्ट्चाहृता (ग) त्रिज्याहूत for (ayuga) 

. घाता (ग) for (घात) ३. गृंहांतरकम्‌ (च) for (गृहांतरकम्‌) 

. Fem (च) for (यैरूक्त ) ५. दृष्टध तर (ग) (च) for (zgur) 


हग्ज्या (ग) sargat a: ॥ ३८ ॥ for (द्रग्ज्या) 


. यष्टधाहूता for (षष्ट्याहूता) ६. war for (द्रग्ज्या) 

. [वि०--क्रमसंख्या ३५ अंकित है) (घ) 

. यष्टघाहुताच्छलाका for (षष्टयाहूताशलाका) 

. चाताद्धनुण हान्तरकम्‌ for (घातधनुगृहांतरकम्‌ ) 

. दृष्टांतरम्‌ for (द्रष्टघ तर) ७. हग्ज्या for (द्रग्ज्या) 

. ga (ग) arya (ङ) for (gga) (वि०--इसकी क्रमसंख्या३९ है) 
 शूच्यग्रो: (ग) शूच्यग्रो for (geri) 

` शंकुस्तलाग्र (ग) for (शंकुतलाग्र) Y. इजुर्धार्यः for (grd:) 

. विपुल for (विपुलः) ६. विधोग्रवेध for (विद्धोग्रवेध) 

. लम्बाहजू SHEN ३९ ॥ for (लम्बाद्वायं:) 


(वि०--इसकी इलोक संख्या ३९ है) 


(च) २. शूच्यग्रो: for (शुच्यग्रो) ८, छायः for gn) 
za. 9. लम्बादजुद्धयः (लम्बादाये:) (वि०--क्रमसंख्या ३६ अंकित है) 
(s) A. सूच्यग्रो for (gr) ६. विद्धा for (विद्धो) ४ भृद्‌ द्योः for (द्वारयः) 


4e 


१६. (घ) 


( २०९ ) 


gaisa यष्टि छयाकरपे HIAITH शंक | 
परिकल्प्यां शंकु यंत्र योज्यं घटिकादिषष्ट्यक्तम्‌ ॥ ३६॥ 
घटिकाकलशाद्धेक्रतितास्र' पात्र तले Tu । 
भध्येतञ्जलमञ्जन षष्ट्या द्यनिश यथा भवति ॥ ३७॥ 
मध्याध्व्यस्तनतांशेः कपालक दिवकत्थ सूत्रात्‌ मग्रात्‌ । 

& 
व्यस्तोन्नतांशा विवरे TT क्या पाततो नाडयः ॥ ३८ d 


AB X) K AU ANTE 


(ग) 


(s) 


(वि०--इसकी क्रम संख्या ३७ है) 


. छायाकर्णं (ग) (च) (ङ) for (छयाकणा) 

. परिकल्प्या (ग) परिकल्प्य (ङ) for (परिकल्प्यां) 

. घटिकादि पुष्टध्‌क्तम्‌ (ग) घटिकादि यदुक्तम्‌ for (घटिकादि goa त्तः) 
. हग्ज्यां (ङ) for (ear) (वि०- इसकी श्लोकसंख्या Yo है) 

. परिकल्प्य शंकु for (परिकत्प्यांशांकु) 

. घटिकादिसंयुक्तम्‌ for (घटिकादिषु ya क्तम्‌) 


(Fro — क्रमस ख्या ३७ अंकित है) (ङ) ५. दृष्टि णि (afg) 
(वि०--इसकी क्रमस ख्या २८ है) 


. कलशार्द्धाकृति (ग) कलाशतार्ड्धा णि (raare) 

. कृतिताग्र for (क्रविताम्र ) ३. पृथु for (गुरू) 

. मज्ञान for (मज्जन (fao— इसकी लोकसंख्या ४१ है) 
. gara (ङ) for (afaa) | 


(वि०--इसकी क्रमसंख्या ३८ अंकित है) (ङ) कलसार्धा for (कलशाड्धे) 


. ऽपृथुच्छिद्रम्‌ for (गुरुछित्रम्‌) 


(वि०--इसकी क्रमसंख्या ३९ है) 


. हृधस्त (ग) मंध्यद्रधस्तनतांशे for (मध्व्यस्तनतांशे:) 
. Ragar (ग) दिक्स्थ (ङ) for (दिवकत्थ) 
. सून्रमग्राग्रात्‌ (ग) मुत्रमग्रात्‌ 07 (सूत्रातुमग्रात्‌) 


(वि०--इसकी श्लोकसंख्या ४२ है) 


Y. व्यस्तोन्तत्यंश for (व्यस्तोन्न्तांशा) (च) १. द्र्थस्त for (Sata) 
२. दिक्स्थ for (fasa) ३. सूत्रमग्राग्रातु for (सूवातूमग्रांव) 
Y. 
६ 
१ 


व्यस्तोन्नतांश for (व्यस्तोन्नतांशा) ५. विववरे for (विवरे) 


. (वि०---क्रमसंख्या ३९ for (३८) 
, मध्याद्यस्वनतांशैः for (मध्याध्व्यस्तनतांशै:) 


३. सूत्रमध्याग्रात्‌ 1० (सूत्रातुमग्रात्‌) ४. व्यस्तोन्नतांश for (व्यस्तोभतांशा ) 


( ३१० ) 


ग्रथवा कपालके नाडिकादिसर्व धनुष्फक्त कत्तरि यत्रम्‌ । 
स्थुल कृतं यतोन्यवदामि ततः ॥ ३६ ॥ 
दिकस्थितफलकद्वियुतिस्तले तदग्रस्थ सृत्रयोमंध्ये i 
कौलस्तछायाग्रात्‌ कर्तयानाडिका स्थूलाः ॥ ४० N 
दष्टोच्यं समर्पाठ यष्टि emang मंकितं परिघो । 
दिग्भगणांशै daan घटिकादि पष्ट्युक्तम्‌ ॥ ve n 
नलकोमूले विद्धस्तछ ति घटिकोद्धत aggre: । 
धांगुलस्तुतर्नाडिका क्रियायंत्रसिद्धिरतः ॥ ४२ n 


३९, (घ) १, स्थूलं (ग for (स्थुल)  (fro— इसकी क्रमसंख्या ४० है) 
(ग) २. नाडिकादिक सर्वम्‌ for (नाडिकादिसर्व) 
३. था धनुष्युक्त for (घनुष्फक्त ) Y. पत्रम्‌ for (यंत्रम्‌) 
(वि०--इसकी इलोकसंख्या ४३ है) (च) १. स्थूलं for (eget) 
X. (fro - क्रमसंख्या श्रंकित है) 
(ङ) ३. यथा धनुष्युक्त for (धनुष्फक्त) 
४. कत्तरियंत्रम दूसरी पंक्ति का श्रारम्भिकपद । 
४०, (घ) १. स्वछ्यायाग्रा for (amma) (वि०--इसकी क्रमसंख्या ४१ है) 
. केत्तर्या (ग) for (aar) ३. नाडिकाः for (नाडिका) 
(ग) — (fro— इसकी श्लोक संख्या ४१ है) 
(च) २. कत्तर्यानाडिका: for (कत्ते यानाडिका) (fro — इसकी क्रमसंख्या ४१ है) 


(वि०--इसकी क्रमसंख्या ४१ है) 
(s) २. mat for (Faa) 


४१, (घ) (वि०--इसकी संख्याक्रम ४२ है) 
. देष्टौच्यसमं (ग) दृष्टौच्य (s) for (दष्टौच्यं) 
` पीठं (ग) (ङ) for (पठि) (ग) ३. ष्युक्तम्‌ for (apu क्तम्‌) 
` दृष्टोच्यं समं for (दष्टौच्यं सम) २. पीठं for (पठि) 
` Haram for (faam) (वि०--इसकी क्रम संख्या ४२ है) 
| मन्तिक for (मंकितं) ३. wem for (aga wa) 
४२. (घ) (वि०-इसकी क्रमसंख्या ४३ है) 

| १. विद्वस्त (ग) anasa for (faafia) २. afer for (fir) 

३. gaez: for (समुद्धाय) (ग) v. घटिकोद्ध,त; (ङः) 0'(घटिकोदुत) 


oo (वि०--इसकी इलोक संख्या ४६ है) (च) (वि०--इलोक संख्या ४३ है) 
¬... (ङ) १. agaf for (aafia) 


“J 


V=_ 
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( २११ ) 


घटिकांगुलांतरस्थे वायांगुटकै घटी धृतेरन्यः। 

उपरिनरोतः झुषिरस्तियंक कीलोस्य मुखमध्ये ॥ ४३ ॥ 
कीलो परिगामिन्यां वोर्याबद्धं सपारतमलांबु i 

स्त्रवति जलोक्षिपति नरो गुटिकां कुर्मोदयचेवम्‌ ॥ ४४॥ 
जलपुराकृतघटीभिस्तनस्य कर्णादिभिर्जेले थिपति । 
पुरुषोन्यरद्धी सत्वं चक्रचतुष्कस्य कृतमुपरि ॥ ४५ ॥ 


४३. (घ) (वि०-- इसकी क्रमसंख्या ४४ है) 
१. वीर्यांगुटके (ग) वीर्यागुडकी for (र्वायांगुटक) 
घटीधृतीरन्यः for (घंटीघधुतरन्यः) ३. उपरिनरांत for (उपरिनरोतः) 
(ग) ४. सुषिरस्तिर्यक्‌ (ङ) for (शुषिरस्तियंक्‌) 
(वि०--इसकी इलोक संख्या ४७ है) 
(च) १. वीर्या for (atat) 
(वि०--इसकी इलोकसंख्या ४४ है) 
(s) १. वीर्याड्भ लक for (र्वायांगुटकै) 
३. नरोतः for (नरोनः) | 
vv. (घ) ((वि०--इसकी क्रमसंख्या ४५ है) १. चौर्यांबद्ध for (वीर्याबद्ध) 
२. लावु for (aig) ३. खवति (ग) (च) (ङ) for (स्त्रवति) 
४. अले (ग) (च) (ङ) for (जलो) 
५. कूर्मादयश्चेवम्‌ (ग) कर्मोदयोरचेवम्‌ 11४८॥ for {कुर्मोदयश्चवम्‌) 
(fro --इसकी श्लोक संख्या ४८ है) 
(च) 3. लावु for (लांबु) 
५. कूर्मोदयरचेवं for (कुमोंदयरचेवम्‌) 
(s) १. चीर्याद्यं for (वीर्याबद्धं) 
२. लाबुतु for (लांबु) ६. दृपारदम्‌ for (सपारतम) 
४५. (ध) (वि०-इसकी क्रमसंख्या ४६ है) 
१. स्तनास्य (ग) (ङ) for (स्तनस्य) ` ` 
२. पुरुषोऽन्यद्वासत्वं (ग) पुरुषोच्यद्धासित्व for (पुरुषोन्यद्धोसत्वं ) 
(ग) ३. क्षिपितम्‌ for (श्रिपति) v. जनमुपरि nxen for (कुतमुपरि nyx) 
(वि-इसकी इलोक संख्या ४९ है) 
(च) ३. क्षिपति for (श्रिपति) 
२. sagi for (rat) क्रमसंख्या ४६ है । 
` (ङ) ३. क्षिपति for (श्रिपति) २. पुरुषोञ्यर्धासक्त' for (पुरुषोन्यडॉसत्वं) 


( ३१२ ) 


एवं वफवरं नाडिकांगुले: संस्थितेऽतरे योज्यम्‌ । 
युद्धानि मल्लगज महिषमेष विविधयुधनृतां च ॥ ४६॥ 
निगिरति च घटिकां गुलांकिते गंडिक मंयुरोऽहीं । 
वीर्यांभ्रू मेवं गुडकेरूपरिस्थे agraata: ।। ४७॥ 
कालोक्षपाप्तिहितः पटहः शब्दकरोति घंटा वा । 

एवं यन्त्र सहस्राण्पनेन बीजेन कार्यारि ॥ ४८॥ 


VATA SATAN SAN OE 


WPL ER Ph uf 


४६. (घ) १. वधूवरं (ग) (ङ) for (asat) (वि०--इसकी क्रमसंख्या ४७ है 1) 


(ग) २. 


संयुतं for (संस्थिते) ३. चरे (वरे) for (saz) 


v. विवधायुधभूतां च nxon (ङ) for (विविधयुधनुर्ता च) 


(च) 


~ x wo 


ङः 


| 
४७. (घ) 


(वि ०--- इसकी श्लोक संख्या ५० है) 


, एवंच वरं for (एवं वफवरं) 
. विविधायुधभूतां च for (वित्रिधयुधनृतां च) (fro --श्लोक संख्या ४७ है) 
. संयुता for (संस्थिते) ३. वरे योज्या for (sat योज्यम्‌) 


(वि०-- इसकी क्रमसंख्या Ys है) 


. निगिरति गिरति च (ग) निगिरति गिरति for (निगिरति) 

. गडकॅरम॑यूरोऽहिमु (ग) खंडकं for (गंडिक) 

. वीर्यामेवं (ग) for (वीर्याज् मेवं) 

. ब्रह्मचर्याय: (ग) ब्र ह्यचार्याद्य : ॥५१॥ (ङ) for (ब्रह्मचर्याद्य;) 
. गुलांकितैः for (गुलांकिते) ६, मयूरो हिम्‌ for (मंयूरोऽहीम्‌) 


(वि०--इस की इलोक संख्या ५१ है) 


. Teh for (गंडिकै) ६. tads for (र्मयुरोऽहीं) 
. वीर्यामेवं for (वीर्याभुमेव') ४. ब्रं ह्यचर्याद्यौः for (ग्रह्मचर्यादय' :) 


(वि०- श्लोक संख्या ४८ है) (ङ) २. खण्डकंर for (गंडिक) 


- मंयूरोऽहिम्‌ for (मेयूरोऽहीं) ३. चीयमिब for (वीर्याश्र मेव') 


(वि०--इसकी क्रमसंख्या ४६ है) 
कालोतक्षपाप्तिहितः (ग) कीलीतक्षेपाभिहतः for (कालोक्षपाप्तिहतः ) 
यंत्रसहस्राप्यनेन (च) (ग) for (यंत्र सहस्नाण्यनेन) 


. शाब्दं (च) (ङ) for (शब्द) 
` वा पद लुप्त है (वि०--इसकी इलोकसंख्या ५२ है) 


कालोक्षेपाभिहतः for (कालोक्षपाप्तिहितः) 


` (वि०--इसकी इलोकसंख्या ४६ है) 
` कीलोत्सैपाभिहतः for (कालोक्षपाप्तिहितः) 


४६. (व) 


(ग) 


( २३१३ ) 


लघुदारुमय चक्र समशुषिरांतरं प्रथगराराम । 

श्र्ध पारदपूर्ण मध्ये सुल्लिष्ट कृतसंध्यों ॥ ४९ ॥ 
तियंक कीलोमध्येध्व्याधारस्थो स्यपारदे ब्रजति । 
छिद्रान्यद्ध चक्रकमंजभ्रमे वांबरे भ्रमति U ५० ॥ 


NN XUW AS vo 


न्ट 2 


(वि०--इसकी क्रमसंख्या ५० है) 


- लघुदारमयं for (लघुदारमयं) 

. शुषिरांतरां for (झुषिसंतरं) 

- qaga (ग) परेतपूर्णे for (पारदपूर्ण) 

. सुश्लिष्ट (ग) afie for (सुल्लिष्ट) 

. चत्र for (चक्र) 

. दाम for (सम) ७. श्रद्धे for (अर्घ) 

. परिघौ for (मध्ये) १. कृतं संधि: ॥५३॥।। for (कृतसंध्यो) 


(वि०--इसकी इलोकसंख्या ५३ है) 


. लघुदारमयं for (लघुदारूमयं) ३. पारतपूर्ण for (पारदपूर्ण) 
. gas for (सुल्लिष्ट) (वि०- श्लोक संख्या ५० है) 
. सुषिरारान्तर for (सुषिरांतरं) 


द्वितीयपंक्ति - श्र्धेरसेन qup परिधौ संरिलिष्ट कृतसन्धिः । 
| for 
wal पारदपूर्ण मध्ये सुल्लिष्ट कृतसंध्यो n 


. इचा (ग) (डो for (ध्व्या) (वि०--इसकी क्रमसंख्या ५१ है) 
. ऽस्य पारते for (स्यपारदे) ३. farger (ग) (ङ) for (उिद्रान्यद्ध) 
, चक़कमजसमेवांबरे (ग) चक्रकमजभमेवांबरे भ्रमति ॥५४।॥ for (चक्रकमं - 


जभ्रमेवांबरे भ्रमति nxon) 


- पारंते for (पारदे) 
, भ्रमति (ङ) for (व्रजति) 


(वि०--इसकी इलोकसंख्या ५४ है) 


. दघाधारस्थो for (घ्व्याधारस्थो) २. ऽस्य for (स्य) 
, पारते for (पारदे) ३. garag for (farai) 


(वि०-इलोकसंख्या ५१ है) 


. ऽस्य for (स्य) 
. पारदो for (पारदे) ७.+श्रमति+ 


चक्रमजस्रमे for (चक्रकमंजभ्रमे) ८, वाम्बर for (aia?) 


( २१४ ) 


छिद्रे स्वधिया Ged सम॑ तथा पारदं यदा अमति । 
कालसमसिष्टरमानश्चक्रकमुतानमुद्धं वा ॥ ५१॥ 
कोलस्योपरिगमिभिन तियक सूत्रके धूतमलाषु । 
प्राग्वन्तलके प्रक्षिप्य नाडिका श्रवति पानीये ॥ ५२ ut 


a PH ELE A 


५१, (घ) (वि०--इसकी क्रमसंख्या ५२ है) 
१. ष्येप्य for (क्षेप्यं) (ग) क्षेम्यं’ लुप्त है । 
२. पारतं (ग) (a) for (पारदं) 
३. यथा (ग) (च) for (यदा) 
gara (ग) (च) for (कमुतान) 
(ग) १, स्वधियां समं for (स्वधिया क्षेप्यं) 
(वि०--इसकी इलोक स'ख्या ५५ है) 
(च) १. ष्येप्यम्‌ for (क्षेप्यम्‌) 
(वि०--श्लोक संख्या ५२ भ्रंकित है) 
(s) १. क्षिप्त्वा for (क्षेप्य) 
३, 'यदा' लुप्त 
६. यथा (for) तथा 
४. समृत्तान for (कमुतान) 
७, मूर्ध्वं वा for (që वा) 


५९. (घ) (वि०--इसकी क्रम संख्या ५३ है) 
गामिनि न (ग) गामिनितत्पर्यय for (गमिभिन) 
२. मलाबु (ङ) मलाबु for (मलाषु) 
(ग) (वि०--इसकी इलोक संख्या ५६ है) 
(ब) t. परिगामिति (ङ) for (परिगमिभिन) 
(ति०-इलोक संख्या ५३. श्रंकित है) 


(ङ) 3. तत्पर्यं for (fata) 
Y. wate for (श्रवति) 


( ११५ ) 


करोंज्या क्षिप्रचलनमेव शरमोक्षशंस्वशबाइच à 
ग्रध्यायो द्वाविशो पम्त्रेष्वार्यास्त्रिपंचाशत्‌ ॥ ५३ ॥ 
इत्ति ब्रह्मगुप्ते यंत्राध्यायः (२२ वां अध्याय समाप्तः) 
द्वाविशः समाप्तः 


SS ANNAN SANNA VOSS LLL NAN SN 


५३. (घ) (वि०-इसकी क्रमसंख्या ५४ भ्रकित है) 
१, मेव (ग) (च) (ङ) for (मेव) २. शंखदाब्दाश्व (ग) for (शस्वशबाइच) 
३. इति ब्राह्मस्फुटसिद्धाते यन्त्राध्यायो द्वाविशतितमः (ग) for (इति श्री ब्रह्म- 
सिद्धांते यन्त्राध्यायो द्वाविक्षः) 


(ग) ४. चालन for (चलन) ५, सप्त for (स्त्रि) 
(वि०--इसकी श्लोक सख्या ५६ है) 


(च) २. शंखशब्दाइब for (शंस्वशबाइच) 
(वि०--इसकी इलोकसंस्या ५४ अंकित है) 
३. इति ब्राह्म स्फुटसिद्धांते यंत्राध्याफे दवशितितमः for (इत्ति ब्रह्मगुप्ते 
यंत्राध्यायः (२२ अध्यायसमाप्त:) 


(s) ६. करण्या for (afar) २. खडाब्दाइच for (स्वशबाइच) 


७, शरमोक्षण for (शरमोक्षशं) | 
३. इति ब्राह्मस्फुट सिद्धान्ते यन्त्राध्यायो नाम द्वाविशोऽध्यायः for (इति sur 


गुप्ते यन्त्राध्यायः) 


(ग) 
(च) 


( ३१६ ) 


ग्रथ सानाध्यायो नाम 
श्रयोविशः 


सौरेशाब्द मासतिथयकचांद्र ए सावनैदिवसाः | 

दिममासाब्द पमध्यानत द्विनाकदु HATATA ॥ १॥ 
सामाति सौरचन्द्राक्षेसावनानि प्रहानयनमेभिः । 

मानेन प्रथकवत्रुभिव्यंवहारोत्र लोकस्य ॥ २॥ 

युगववषं विषुवदयनत्वहनि्ोव्‌ डिहानयः à 

सौरात्तिथि करशाधिकमासोन रात्रपर्वक्रियाइचांद्रात्‌ ॥ ३ ॥ 
यसस्य वन प्रमाण ग्रहृगत्फपवास सूतक चिकित्सा: । 


X 
सावन मानात्‌ ज्ञेया प्रायश्चित्त क्रियाइचान्या ॥ ४ N 
PP PAP PP DLA NN NN PL LP 
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. सौरेणाब्दा (ग) सौरेणान्दा (ङ) for (सौरेणाब्द) 

. मासास्तिथय (ग) (छ) for (मासतिथय) 

. मप for (पम) ४. तहिनाकदू for (तद्विनाकेंदू) 

. सौरेणाब्द्री for (सौरेणान्द) 

. मासास्तिथयशचांद्रेणा for (मासतिथयइचाँद्रेण) ५. दिवसा for (दिवसाः) 
. चान्द्राक्ष (ग) चाद्धाक्ष for (चन्द्रक्षं) 

. मानें: (ग) च) (ङ) for (मानेन) 

` व्यवहारोऽत्र (ग) संव्यवहाराइच for (व्यवद्वारोत्र) 

. पृथक्‌ चतुभिः (ङ) for (पृथक्‌वत्रुभि) 

. चान्द्राक्षे for (arate?) v. पृथक्चतुर्भि for (प्रथक्तरतुभि) 

श मानानि for (मानाति) ३. संव्यवहारोऽश्र for (व्यंवहारो5त्र) 


Y 
१ 
x 
१. युगवर्ष (ग) युगं वर्ष for (युगववषं) २. नंशो for (निदो) 
३. 

g 
१ 
x 
R 


हानियः for (हानयः) 


श सोरानतिथि for (सौरात्तिथि) 


` युगवषं (घ) for (graag) ५. विषुचदय for (विषुवदय) 
` नत्त्वेहनिशो (ङ) for (नत्वहरनिशो) 
. agaaa (ग) for (यशस्य वन) 


प्रहत्युपवास (ग) ग्रहगत्युरुवास for (ग्रहगत्फपवास) ३, शेयाः (ग) for (ज्ञेया) 
Y. 


१. यज्ञस्य for (यसस्य) 


safes for (प्रायश्चित) ५. चान्याः d Y ॥ for (चान्या) 
२. ग्रहगत्युपवासं for (ग्रहृगत्फपवास) 


(ङ) १८ यज्ञसवन for (यसस्य वन) २. गत्युपवास for (गरत्फपवास) 
३, सावनमानाजूज्ञेया: for (सावनमानातुशैया) ५. चात्र for (चान्या) 


= 


( ३१७ ) 


नक्षत्रसावनदिनात्‌ सूर्यादीनां स्वसांवन दिनानि i 
यस्मात्तस्मादाक्षे दुरधिगमं मन्दबुद्धिनाम्‌ ॥ ५॥ 
सानुष्य पित्रदेव ब्राह्म यान्यष्टा वमुत्तेकालस्य । 
उक्तानि ज्ञानार्थं बाहुस्पत्यं नवसमन्यत्‌ ॥ ६॥ 

at द्रौ राशि मकराहतवः षट्‌ सूर्यगति वशाद्योज्याः । 
शशिरवसन्त ग्रोष्मा वर्षा शरदो सहेमन्ताः ॥ ७॥ 
सुव्यास गुरोभक्तः कर्के व्यासांतरेण रविकर्ण भूमध्या 
छ छाया fected चन्द्रकर्णोनं शेषम्‌ ॥ ८ ॥ 


१. मंदबुद्धीनामु (ग) (ङ) for (मंदबुद्धिताम्‌) 
१. बुद्धीनां for (बुद्धिनाम्‌) 


१. पित्र्यदेव (ग) पित्र्यदिव्य for (पित्रदेव) 

२. ब्राह्मधात्यष्टा (ग) for (व्राह्वाचान्यष्टा) 

बहुस्पत्यं (ग) वाहं स्पत्यं for (बाहस्पत्यं) 

, firna for {पित्रदेव) 

४, न्नवममन्यंत्‌ for (नवममन्यतु) 

२. दिव्यपित्र्य for (पित्रदेव) ब्राह्माण्यष्टा for (ब्राह्मचान्यष्टा) 


१. राशी (ग) (ङ) for (राशि) 

२. शशिबसंत (ग) शिशिरवसन्त (ङ) for (शशिरवसन्त) 
३. मकराहतवः (ङ) (मकराहतवः) 

१. राशी for (राशि) 
३ 
Y 
4 


O 


. मकराहतव: for (मकराहतव:) 
. सहेमन्ता for (सहेमन्ता:) | 
४. वशादुभाज्या: for [वशांद्योज्या:) ६, शरदः for (शरदौ) 


१. दीर्घवत्वं (ग) दीघेत्वम्‌ (ङ) for (दिर्घ तवं) 

२. कर्ण' तक पहली पंक्ति समाप्त (ग) कर्णः (ङ) for (कणँ) 
३. 'कर्णोनम्‌' तक दूसरी पंक्ति समाप्त (ग) (ङ) 

४. 'शेषम्‌' अगले श्‍लोक का प्रथम पद है (ग) (ङ) 

१ diated (ङ) for (fiar) | 

Y. ॥ ८ ॥ शेषं for (शेषं u ८ u) 


to. 


११, 
१२. 


( २१५ ) 


व्यासगुरा दोघत्वहतं शशांककक्षायाम्‌ । 
तमसो व्यास शशि कराद्वतस्त्रिज्यया गुशालिप्ता ॥ € ॥ 
रविकर्ण gat स्त्रिज्या कर्क व्यासान्तर हुता शोध्या । 
त्रिज्याभून्यास वधा छशि करा हृतातमों व्यास: ॥ १० ॥ 
मु व्यासंदुगति वघात्‌ करके व्यासांतराकभुक्ति यघम्‌ | 
प्रोह्य दृमध्यभुक्तथा तिथिगुणयाम्तं तमो व्यास: ॥ ११॥ 
योधिकमासावमरात्रसम्भवज्ञः सवेश्रिमानानि à 
ग्रार्याभिद्दादशाभिर्मानाध्यायस्त्रियोविद्वाः ॥ १२॥ 

त्त ब्रह्म गुप्ते मानाध्यायः (२३ अध्याय समाप्तः) 


ww 
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(घ) t. यह पंक्ति शेषं से आरम्भ है दोषं पुब्यास' (ग) rd ws लुप्त । 
२. ga (ग) (च) (ङ) for (zd) ३. कक्ष्यायाम्‌ (a) for (कक्षायाम्‌) 
v. गुरो (ग) (ङ) for (गुणो) १. हृत (ग) (च) (5) for (दत) 
(ग) ६. व्यासः (ङ) for (व्यास) ७. स्त्रिज्यो for (स्त्रिज्यया) 
५. लिप्ताः for (लिप्ता) 8. दीर्घत्वं for (दीघंत्व ) 
(s) १. 'शेषं भू' लुप्त e. fersat for (feersuar) 
(घ) v. gat (ग) (च) (ङ) for (zar) 
२, तुज्या (ग) त्रिज्या (ङ) for (fersar) 
३. व्यासांतराहूता (ग) (च) for (व्यासांतरहुता) 
Y. हृतं (ग) garant for (हृतातमो) 
(ग) ५. वधात्‌ शशिकर्ण (ङ) for (वधाछशिकर्ण) 
(च) २. त्रिज्या for (Rasa) v. garasi for (garar) 
(ङ) ६, व्यासांतराहृता for (व्यासांतरहुता) Y. gare for (gar) 
(घ) १. प्रोह्य न्दु for (प्रोह्म न्दु) (च) १. प्रोज्येन्द for (प्रोह्म नु) 
(घ) १. योऽधिक (च) for (योधिक) २. वेत्ति (ग) (च) (ङ) for (वेशि) 
३. atana (ग) (च) for (द्वादशाभिर) 
४, स्त्रयोविशः (ग) (च) (ङ) for स्त्रयोविशः) 
५. 'इति' से 'समाष्त' तक लुप्त है । 


(ग) ६. सं भावज्ञः for (संभवज्ञ:) 


(च) ५. 'इति’ से 'समाप्त' तक लुप्त है I 


AB). ३, भ्रार्याह्ादशभिरयं for (aatra tenfa) 


ow 
* 


( ३१६ ) 


WA संज्ञाध्यायो नाम 
चतुविशः 


धस्मास्संप्रति पत्तिनं संज्ञया संज्ञितो विना तस्मात्‌ । 
लोकप्रसिद्धसंज्ञारूपादीनां शशांकाद्याः ॥ १॥ 
युगपद्युगारूदया याम्यायां भास्करस्य वारूण्याम्‌ । 
रात्र्यर्धात्सोम्याया मस्तमया दिनदलादैध्राम्‌ ॥ २॥ 
श्रपमेवकृतः gas पुलिश रोमक वशिष्ठ यवनाद्यैः । 
यस्मात्तस्मादेकः सिद्धान्तो ग्रन्यरचनान्याः॥ 3 ॥ 
यदि भिन्नाः सिद्धान्तभास्कर संक्रान्तयोपि भेदसमाः । 
सस्पष्ठः पुवस्यां विषुवत्पार्कोदयो यस्य ॥ v t 

तन्त्र पक्षागणितं मध्यम गत्युत्तरादयः पञ्च । 
कुटाकारो वेधः छन्ददिचत्यृतरं गोलः॥। ५॥ 


AAAS 


. संज्ञिनो (ग) dft for (संज्ञितो) (च) १. संज्ञिनो for (संज्ञितो) 
, झुगादि (ग) युगपत्‌ युगादिरुदयात्‌ for (युगप्युगारूदया) 

. हिनदलादैन्द्रथाम्‌ (ग) (ङ) for (दिनदलादैधाम्‌) 

. युगपद्युगादि for (युगपद्युगा) २. हिनदलादै for (Raam) 

. झुगादिरुदया for (द्युगरुंदया) ३. द्याम्यायां for (याम्यायां) 

. पुलिस for (पुलिश) २. ग्रन्थः (च) for (ग्रन्थ) 

. श्रयभेव for (अपमेव) ४. रचनान्या for (रचनान्याः) 

. वसिष्ठ for (वशिष्ट) २. विरचितो for (aerea) 

. नाच्यः for (नान्या:) 

, विषुवत्यार्को (ग) (च) for (विषुवत्पार्को) 

. सिद्धान्ताः (ङ) for (सिद्धान्त) ३. समाम्‌ for (समाः) 

, विभेद समाः for (पिभेद समाः) १. विघुवत्यर्कोदियो for (विषुवत्पाकोदयो) 
. तन्त्रपरीक्षागणिते (ग) तन्त्रपरीक्षागणितम्‌ for (तत्त्रपक्षागणितम्‌) 

. चित्यंत्तर गोलः (ग) (च) for (चित्यूत्तरं गोलः) 

. सन्त्रपक्षागरिते for (तन्त्रपक्षागणितं) ३, कुदाकरो for (कुट्राकारो) 

, तन्त्र परीक्षा for (तन्त्रपक्षा) ४. वेद्यश्छन्द for (वेधः Gra) 

२. frere गोलः for (रिचितयृत्तरं गोलः) 


~ £00 A NS WD A o aU PE au 29 79 NS A 65 AS 


( ३२० ) 


पंत्राणिमान संज्ञाशचेवाध्यायाइचतुदंश ब्रह्मोध्यायः । 

सतुविशतिराद्य ह मि सहाध्याय: ॥ ६ ॥ 

श्री चापवंशतिलके श्री व्याप्रमुखे नपे शकनृपाणाम्‌ । 

पंचाशत्संयुक्त : वर्षशतेः पंचभिरतीते: 1५४५० ॥ ७॥ 
हास्फुटसिद्धांतेः सज्जनगणितगोलविप्रित्ये । 

fagga ततो जिष्णुसुतब्रह्मगुप्ते ॥ ८ ॥ 

गरितेन फलं सिद्ध ब्राह्म ध्यान ग्रहे यतोध्याये । 

ध्यानग्रहो दिसप्तत्यार्याणां न लिखितोत्र मया ॥ ६ ॥ 


ON bd 
६. (घ) १. ब्राह्मो अध्याय: for (ब्रह्मोघ्यायः) (ग) ब्राह्मो for (ब्रह्मो) 
(वि०--यहां प्रथम पंक्ति समाप्त) 


२. दशभिः (ग) (च) (ङ) for (शभिः) 
(ग) ३. darad for (संज्ञाश्च) v. चाध्याय for (वाध्याया) 
X. अध्याय: से दुसरी पंक्ति आरम्भ (ङ) 
(च) १. श्रध्यायाः for (ध्याय:) 
(ङ) ३. स्याता for (dar) १. ब्राह्मो for (ब्रह्मो) 
६. daea: for (सहाध्याये:) 
७. (ग) १. नृपानाः for (नृपाणाम्‌) २, पंचशतुभंयुक्तं for (पंचाशत्संयुक्तः) 
३. THAT: for (qued) Y. '५५०' संख्या लुप्त है । 
(घ) ५. श्रीचार्पावशतिलके for (श्रीचापव शतिलके) 
६. पंचभिरतीत for (पंचभिरतीतैः) 
(ङ) ३. संयुक्त व gag: for (संयुक्त: वर्षंशते:) 
५. (घ) १, विप्रीत्ये (ग) faatea: for (विप्रितयै) 
२. wat (ग) कृतो (ङ) for (ततो) (ग) ३. ब्राह्मः (इ) for (ब्रह्म) 
Y. स्फुटसिद्धांतः (ङ) for (स्फुटसिद्धान्तैः) ५. गणितज्ञ for (गणित) 
& गुप्तेन (ङ) for (गुप्ते) (च) x. सञ्जनणित for (सञजनगशित) 
t. विप्रीत्यै for (विप्रित्ये) २. ततो for (तततो) 
(ङ) १, fretted for (विप्रित्ये) 
è E १. लिखितोऽत्र (ङ) for (लिखितोत्र) (ग) २. सिं for (सिङ) 


. (च) ष, ब्रह्मे for (ब्राह्म) (इ) v. फले for (फल) 


२. सिडिब्राह्यो for (सिद्ध ब्राह्म) ६. यतोऽध्याये for (aerem) 
५. द्विसप्ततिरार्याणां for (द्विसप्तत्यार्याणां) 


( ३२५ ) 


तिथिभोगनाडिकासु डिगुशास्त्रिगुशा खे शोध्याः | 
पंचाशीत्यंशोनास्तिथि नाडीशोधयेच्छुदितः ॥ १२॥ 
वेदहतो नवभक्तो राइयादौ दिनकरोडुपर्केद्रस्‌ । 
त्रिगुरां सप्त विभक्त गजाद्रयोशा रवेरुच्चम्‌ N १३ ॥ 
विकला संयुक्त नव वाणा लिप्तिकारवेभु क्तिः । 
खनवनगा शीतांशो: पंचत्रिशद्विलिप्ताइच ॥ १४ ॥ 
स्वोच्चोनकद्रमिनो नवभिलिप्ता शते जोत्रा । 

विषमे भुक्तस्य समे भोग्य सदैव केंद्रपदे ॥ १५ ॥ 
त्रिशत्सनवरसेदुः ॥ १६॥ 

गतभोग्य खंडकांतरे दल ॥ १७ ॥ 


१२. (ङ) १. रसगुणोद्धृता: शोध्याः for (स्त्रिगुणा से शोध्या:) 
२. पंचाशीत्यधिको for (पंचाशीत्यंशो) ३. नाड्य: for (नाडी) 
१३. (ङ) १. (वि०--इस श्लोक का उत्तराधं--१४ वें शलोक का gate भी है) 
त्रिगुणं सप्त विभक्त नगाद्रयोऽशा रवेरुचम्‌ । 
विकलाष्टक्‌ संयुक्ता नवबाणा लिप्तिका ५९1८ खेभु क्तिः ॥ १३ ॥ 
for 
(वेदहतौ नवभक्तौ राइयादौ दिनकरोड्पकद्र म्‌ | 
त्रिगुणां सप्त विभक्त गजाद्रयोशारवेरुञ्चम्‌ ॥ १३ ॥) 
१४. (s) (वि०--इस श्लोक का पुर्वार्ध, १३ 4 श्लोक का उत्तराषे भी है) 
१. विकला्ट्रक्‌ for (विकला) 
२. संयुक्ता for (संयुक्त) 
१५. (ङ) १. त्वोच्चोन for (स्वोच्चोन) २. मितो for (मितो) 
३. शतैस्ततो for (शतैजीवा) ४. भोग्यस्य for (भोग्य) 
१६. (ङ) १. त्रिशत्सनवरसेन्दुजिनतिथि विषया गृहार्धचापानाम्‌ | 
्र्धज्याखंडानि ज्याभुक्तं क्य सभोग्य फलम्‌ ॥ १६ N 
for 
(त्रिशत्सनवरसेदुः ।। १६ ॥) 
२. गतभोग्यखण्डकान्तरदलविकलवधाच्छयतैनवभिराप्तैः । 
तद्युतिदलं युतोनं भोग्यादूनाधिकं भोग्यम्‌ ॥ १७ ॥ 
for 
 (गतभोग्य खंडकांतरेदल ॥ १७ n) 


( ३२६ ) 


स्पाप्तांशोना सबितु द्विगुणा ज्याशीतगो: फलं लिप्ताः । 
स्वफलभृरां चक्रार्डादूने wa धिके धनं मध्ये ॥ १८॥ 
नगमुहुव्रविभोग्य खंडं चांद्रं मत्त भागोनं । 
द्विगुणं भुक्तिफलं स्वमृरां स्यात्कुलीरमकराविकर ॥ १९॥ 
भांशोकफलस्पेंदों रविवहिशोद्धतः स्वोक रवि 
फलमिनवतिथो चांद्रव्यस्तः स्फुटार्काप्तम्‌॥ Ro N 
daa पचयुगगुणयम चंद्राशुचंद्रके् भफलानि । 
दिहिहिद्विकुकुभुवः षटक्षर हिते त सूर्यस्‌ ॥ २१॥ 
भान्यदिवऱ्यादीनि ॥ २२॥ 
अ्रकोनचंद्रलिप्ता ॥ २३ ॥ 
SN NN PS Pt IN 
१८. (ङ) १. स्वाष्टांशोना for (स्पांप्तांशोना) 
२. द्विगुणा for (द्विगुणा) ३. गोः for (गौः) 
४. 'घनम्‌ पद लुप्त है । 
१. विव gad for (मत्तभागोनं) 
२. Ry यहां यह पद प्रथम पंक्ति का समापक है । 
३. मकरादिके for (मकरादिकेद्रे) 
१, eager द्विशोधिते तथा स्वोच्चे for (रविवहिशोद्धुतः स्वोकं ) 
२. यहां “रवि पद दूसरी पंक्ति का भ्रारंभक है । 
३. नवश्च तिथौ for (नवतिथौ) ४, चांद्रे for (ara ) 
५, व्यस्तं for (व्यस्तः) 
१. चेद्राइचद्ध for (चन्द्राशुचन्द्र) २. ज for (भ) 
३, हिकुभुव खरहिते for (दविद्िदविद्वि कुकुभवः षटक्षरहिते) 
Y. तथा सूर्यः" "` for (agda) 
t. अर्कोनचन्द्रलिप्ताः खयमस्वरभाजिताः फलं तिथयः । 
गतगम्ये षष्टिगुणे भुत्तधन्तरभाजिते घटिकाः ॥ २२ ॥ 
for 
(भान्यदिवत्यादीनि ॥ २२ ॥) 
. भान्यश्चित्यांदीनि ग्रह लितताः खखवसूदृता लब्धम्‌ | 
भुक्तिहृते गतगम्ये दिवसाः षष्टधाहृते धटिका N २३ ॥ 
for 
(अर्कोनि चन्द्रलिष्ताः 11 २३ ॥) 


~ - 


( ३२७ ) 


1 ae 

व्यकदुफलाक्ताः ॥ २४ ॥ 

रविचन्द्र योग लिप्ताः ॥ २५ ॥ 
इति तिथ्यधिकारः ॥ 


भ्रंग रुद्र ; सिद्धगंजोजनरक वत्सरात्‌ ॥ ६॥ ११ २४॥ द ॥ २४ ।। 
शलविलगु णरसवह्निभियोजयो:दड्रौमः ॥ ७॥ & ॥ ३२॥। २६॥ 
शशिनोक्षितः शराविरकेः षड्वह्वि भिहंतानंदान्‌ | 
शशिनाट्ियमश्चतुरविभिदिनेयू तं भवति बुधशीघ्रम्‌ ॥ २७॥ 

रूपेण खेनकुयमै रंगेनेभसावकरणारव्यब्दात्‌ । 

गरिता युक्ता aa: कुयमेस्त्रियमंगृ रोइच गुरः ॥ २८॥ 


२४. (इः) १. रविचन्द्र योगलिप्ताः खखवसुभिर्भाजिताः फलं योगः | 


२५. 


२६. 


२७, 


२५. 


गतगम्ये षष्टिगुणे गतियोनिभाजिते धटिकाः ॥ २४ ॥ 
for | 
(व्यकंदुफलाक्ताः ॥ २४ 11) 
(ङ) १. व्यकेन्दुकला भक्ताः खरसगुणँलब्धमुनमेकेन । ` 
चरकरणानि ववादीन्यगताच्छेषात्‌ तिथिवदन्यत्‌ ॥ २५॥ _ 
for 
(रविचन्द्रयोगलिप्ताः ।। २५॥) 
१, यंमैरकवत्सराच्‌ गणयेतु for (जिनेरकंवत्सरात्‌) 
२. विश्वैगु शितै for (aara) २. रष्टबह्िभि for (रसवह्लिभि) 
४. याजयेत्‌ for (योजयोद्भौमः) 
१. शशिना fart: ta: षड्वह्मिभिहं तादब्दातृ 
for 
(शशिनोक्षितैः शराविरंकेः षड्वह्लिभिहंतानंदान्‌ 1) 
२३. द्विपंरयंमैश्चतुरग्धिभिरन्वितं for {द्वियमेक्चतुरविभिदिनेयुं तं) 
(=) १. ++ Se अत ae ३. पटनी 
४. नवभिश्चकर्णाब्दाः for (नंभसावकरण्रब्यब्दात ) | 
५, वेदैः for (वेदैः) 
६. यमैशच भवति गुरु: ॥ २८ ॥ 
for 
(यमैगु णैश्च TT ।। २८ ॥) 


PLATA 


२९. (ङ) 


( 35 ) 


शेलेस्तिथिभी रुद्र यम विषयरस्त सागरगु रिता । 
यसुभिरनलेजिनः खड्धः रश्च शुक्रा भृगोः शीघ्रम्‌ ॥ २६॥ 
qaa द्वादशभिद्वादश्ञभिः ददिशिभिः खेषुभिस्त्रयोदभिः 
गुणिता युक्ता रसरवितिथिविषयवशभिरकः ॥ ३०॥ 
गगने ननंद चन्र: कुयमरसाधिभिर बरेण हताः | 

रुद्र पः खवेदयु क्ता राक्यादिको राहुः ॥ ३१ ॥ 
सर्वारि स्थानानि क्रमात्स्वहरन॑येदुपयु परि 

एवं रव्यब्दांते प्रहध्रवास्तत्पराँश्ञाः स्युः ॥ ३२ ॥ 
पृथगर्को दिग्गुशितो वसुशरचंहृतः फलेन युतः । 

दलितो भोमध यके क्षिप्तः स्यान्मध्यमो भोम: ॥ 33 ॥ 
चतुराहतो विवस्वान पृथकसस्ताहतो न विधृति विभक्तः à 
फलसंयुक्तादेयो TAA यके ज्ञ स्यात्‌ ॥ ३४ ॥ 


१. 'रस्त' पद लुप्त है। . २. रनिलै for (रनलै) 
३. षड्गुराश्च for (ww) ४. युक्तम्‌ for (शुक्रा) 
१. 'ददिशिभिः' qu लुप्त है । २. युता for (युक्ता) 
३. रसँरब्धिभिरित्रविषये for (रसरवितिथिविषयै) 
Y, राकिः॥। ३० ॥ for Th N ३० ॥ 
१. गगनेन नवचंद्रें: for (गगने ननंद चन्द्रैः) 
२. रसाब्धिभिः for (रसान्धिभ) ३. संवरेश for (tatar) 
Y. हृताः for (हृताः) ५, 'नुपै? पद लुप्त है । 
&. क; पातः॥ ३१॥। for (कः पातः ॥। ३१ n) 
१. क्रमतः for (क्रमात) २. नेयेदुपरि for (Ferg परि) 
३. at for (प्रवास) 
५. मध्यमाः स्युस्ते for (तत्परांशाः स्यु) 
t. दशगुरितो for (दिगगुशितो) २. aaga: for (ager) 
३. rr for (क्षिप्तः) 
१. ऽब्विगुशितः for (विवस्वान) २, च सप्ताहृतो for (सस्साइतो ) 
३. ऽब्धिधुतिभक्तः for (न विधृतिविभक्तः) 
X. संयुतो विधेयो for (संयुक्तादेयो) 
X. धूवको for ( धुवके) 


भट 


( ३२१ ) 


ब्रह्माचायंण जिष्शुतनयेन गरितगोलविदा । 


x 4 2 3 x 
श्ार्याष्टसहरू सा स्फुटसिद्धान्ते ऋतो ब्रह्मा ॥ १०॥ 
भग्रह युति वतशंकु वित्रिभलग्नाद्रविग्रहोक्तसमः | 
शशिनः कमंबहुत्वान्नकृतातो भास्करग्रहणो ॥ ११ ॥ 
ग्रज्ञेयी नैरूत्योरहिष्टदिने स्थितस्य योऽकस्य । 
शंकुछाये कथयत्यब्दापि afe qin: ॥ १२॥ 
त्र मया यन्नोक्त गोलादप्रेक्यधिमतोह्य तत्‌ 
्र्यात्र्योदशोऽयं संज्ञाध्यायशचतुविश: ॥ १३॥ 


१. 
5 
Y 
१ 
१ 
E 
4 

4 
२ 
१ 
१ 
Y. 
x 
& 
3 
१ 
8 
3 
Y 
१ 
Y 
3 
Y 


wea: (ग) सहस्त्रेण for (ugs ण) 


. सिद्ध ते (ग) सिद्धांत: (s) for (सिद्धान्ते) ३. कृतो (ग) (च) (ङ) for (क्रतो) 
. ब्रह्माचायेण for (ब्रह्याचार्यण) ५. ब्राह्मः for (ब्रह्मा) 

. सहस्न णः for (ew ण), (ङ) ६. जिष्णोस्तनयेन for (जिष्शुतनयेन) 

. नग्नह for (भग्नह) २. नाच्छिकु for (वतशंकु) 

, शशन: for (शशिनः) v. बहुत्वन्ने for (बहुत्वान्न) 

. कृतो$तो (ङ) for (gar), (ग) ६. वित्रिभलग्नातु for (वित्रिभलग्नाद) 
. बहुत्वान्नक्ततोश्तो for (बहुत्वाधकुतातो ) 

. वच्छंकु for (aag) e. ग्रहोक्तिसमः for (ग्रहोक्तसमय:) 

. श्राज्नेयीनँज्ञत्यो (ग) mia for (ग्राश्ेयीनरुत्यो) 

. रुहिष्टदिने for (रूदिष्टदिने) ३. स्वितस्य यो$केस्व for (स्थितस्य यो$कंस्य) 


कथयत्या '""(ग) कथयत्यब्दादपि for (कथयत्यब्दापि) 


. सः (ग) (ङ) for (शः), (च) १. आग्नेये for (mid) 

, नैऋ त्ये for (नेरत्यो) २. वेष्टदिने णि (रूद्दिष्टदिने) 

, संस्थितस्य for (स्थितस्य) ४. कथयति वर्षादपि for (कथयत्यब्दापि ) 
, दस्रेक्ष्य (ग) ger wr for (गोलादप्र क्ष्य) 

. आर्यात्रयोदशो (ग) आयंत्रयोदशायं for (श्रार्यात्र्योदशोञ्यं ) 

. चतुविशः (ग) for (चतुविशः) 

, (वि०-यहाँ समाप्तिसूचक nen nan nan अंकित है) 

, गोलादत्प क्ष्य for (गोलादप्र क्षय) 

, धीमती for (धिमतो) २. आर्यात्रयोदशोय for (aatas) 

, चतुविशः (ङ) for (चतुविशः) (ङ) १. गोलादुख्रे et for (गोलादप्रे eu) 
. धीमता for (धिमतो) x. वोह्मम्‌ for (ह्यतत्‌) 


(fro +इति श्रीमदाचार्य जिष्णुसुतब्रह्मगुप्तविरचिते ब्राहारफुटसिद्धान्ते 
संज्ञाध्यायश्चतुविशतितमः सम्पूशतामगमतु + ) 


% 


( ३२२ ) 


गणित बहुप्रकारं गोलो यंत्रारि यत्र कथितानि । 

स ब्रह्मगुप्तविहितः स्फुट सिद्धांतो स्मृतो ब्रह्म ॥ १४॥ 
सिद्धांतेपि स ब्राह्मं तपसा भत्तधा ययो महादेवम्‌ । 
शाराध्यकर नमस्तस्म श्री ब्रह्म गुप्ताय ॥ १५॥ 

इति श्री मिलमाचायंभट जिष्णु सुत ब्रह्मगुप्तविरचिते ब्राह्म 


स्फुटसिद्धान्ते संज्ञाध्यायः 
ब्रह्म गुप्त सिद्धांत: समाप्तः ॥ 
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. विहतः (च) for (विहितः) २, सिद्धांत: (च) for (सिद्रानो) 
. ब्रह्मः for (ब्रह्म) (ग) ^r में यह श्‍लोक भ्रंकित नहीं है । 


. द्रमः for (व्रह्म) ४. क्रमसंख्या--! for (१४) 


श्लोक भ्रनुपलब्ध है। 


१५. (घ) १. संग्राह्मध' for (aara) २. (च) नच 


(ग) 


३. 
1. 


AD 


ग्रोराध्य च कर for (श्राराध्यकर) v. भिल्लमा for (भिलमाचायं) 
wg for (भट) 


. प्रतिरिक्तपाठ--चतुविशतितमः समाप्तोयं श्रीब्नह्मागुप्तकृतो ब्रह्मस्फुट 


सिद्धांत: । ब्रह्मसिद्धांतबीजानि । खखखांक्क हृताप्येम्योः । १२००० गतग- 
म्याल्पात एव शून्य THEA | २००, qewed त्रि ३ सायक ५ हृतं 
कलाभिरूनौ । warez विधुवद्‌ जीर्वाद्धि।२। हतंचंद्रोस्वतिथि १५ गुणां च 
शती द्वीषं ५२ हतं स्वक्‌ चलेद्विकु १ वेदधहतं च पातकुजशशनिषु 
२ कल्याणां भूयात्‌ ॥१॥ संवत्‌ १५५४ वर्षे फाल्गुणवदि ४ चतुर्थी रवौ 


लिखितं भयपुरवास्तव्य रेवातटे वास्तव्य ब्रह्मसिद्धांत: । ग्रथ संज्ञा । 


T में यह श्लोक अंकित नहीं है । (ङ) इलोक अनुपलल्घ है । 

चतुविशतितमः समाप्तोऽय श्रीब्रह्मगुप्तकृतो ब्रह्मस्फुटसिद्धांतः । ब्रह्मसिद्धांत- 
बिजानि खखखांक् हृताद्येभ्यो १२००० गतगम्याल्पात एव शुन्य बमलहूता 
२०० तलब्धं त्रि ३ सायक ५ हतं कलाभिरूनौ सदाङ्क दु विषुवत्‌ जीवेद्धि २ 


हृतं चत्द्रोस्वतिथि १५ गुणं च शातशीध् de ५२ हतं स्वंक्‌चलेद्विकु १ 
_वैद ४. इतं च पात कुजशनिषु। २ कल्याणां भूयात्‌ १ श्री ॥ श्री for 


(ब्रह्मगुप्त सिद्धांत: समाप्तः) 


( २२३ ) 


ग्रथ ब्रह्मगुप्तकृतो ध्यातग्रहो पदेशाध्यायः 
॥ नमः श्री सरस्वत्य ॥ 


पंचाशत्संयुक्त बंषंशत पंचभिविना शाकः । 
त्रिस्थोर्केवसुवेदनवचन्द्र स्ताडितः क्रमशः ॥ १ ॥ 
समायकसंयुक्तः खजिन २४० विभागो नितः सयमवैदैः | 
मध्यमराशिः शशिविश्वभाजिततो ह्वाधिक मासा स्युः ॥ २॥ 
तरुपरितनो युक्तो मासगणोभ्यधिक शेषके शुद्धे । 
घटिकादिक भचक्राद्रविरवशेषो भव:द्वादि ॥ ३ ॥ 
रूपेरा रूपरामे खसायकस्ताडितो गुरो युक्त: । 
षड्भिः करश्च दिग्भिराघटिकां विघटिका स्युः ॥ v u 
खखरसलब्धं घटिकासु नियोजये तिथिध्र । 

यादिकस्तदृदये चत्रदवेक चन्द्रो वा ॥ ५॥ 


१. (ङ) १. a: for (शते) २. fas for (Presta) 


२. (s) १. पंचाब्धियुतोश्धः षष्टिभाजितो लब्धियुक्‌ सरसवेदः | 
for 
समायक संयुक्तः खजिन २४० विभागो नितः सयमवेदे: । 
. मध्यमराशि विश्त्रैविभाजितोऽम्यधिकमासाः स्युः ॥। २ ॥ 
for 
मध्यमराशिः शशिविश्वभाजिततो ह्यधिक मासा स्युः । २ ।। 


~ 


३. (ङ) १. शेषकः for (शेषके) २. Wa: for (शुद्धे ) 
3. घटादिको for (घटिकादिक) ४. रविशेषो for (खशेषो) 
५, भवेद्धादिः ।। 3 ॥ for (भवद्धादि) 11 ३ ॥ 

४. (s) t. गणो for (गुणो) २. Sg त्या for (alra) 
३. वासरघटिका for (दिग्भिराघटिकां) रा 

५. (s) १. नियोजयेत्‌ for (नियोजये) २. तिथिश्रुवका: for ffa) 


१ 
३. चैत्रादावर्क for (चेत्रदवेक) ४. चन्द्रौ for (चन्द्रो) 
५. च for (वा) 


( ३२४ ) 


मासगुणो यमगशितः पृथक्‌ द्विततोद्वतः फलसमेतः । 
malaga वसुयम विभक्तः शेषाधोः केन्द्रम्‌ ॥ ६॥ 
चेत्रादिमासगुणिते ह नक्षत्रे क्षिपेत्सहस्रांशो । 
घटिकंकादशयुक्त : सार्धेन व पलेन रहिते वा ॥ ७ ॥ 
नाइशद्धेन समेतं द्वितयं प्रक्षिपेच्च शशिकेन्द्र । 

रूपं रुप हताशांसदराइच तिथिध वे क्रमशः us ॥ 
वारं दद्यात्प्रतिदिनमब्धिपलोनां परित्यजेन्ताड़ीम्‌ । 
केन्र fasts सद्वियमलं घटीचतुष्कमितो ॥ & n 
उज्जयनी याम्योत्तर रेखायाः प्राग्धनं क्षयः पश्चात | 
योजनखाष्टि ५० नाडी चरदलमपि सौम्य दक्षिायोः ॥ १० ॥ 
तियियो दशभागो रविधिष्ण्यसमन्विताः शशीमध्य: । 
तिथिभोग नाडिकोनं कत्त व्यं शीतगोः केळ: ॥ ११॥ 


AN SÉ 


६, (ङ) १. मामगणो for (मासगुणो) २, कुतत्वोदुतः for (द्विततोदुतः) 
३. arate for (arata) 
५. विभक्तशेषो विधोः for (विभक्तः शेषाधो:) 


१. युक्ता for (युक्तं) २. फलेन for (वपलेन) 
३. सहिते for (रहिते) Y. च for (at) 

१. हुताशा; for (हुताशा) 

t. भद्वियमल for (सद्वियमलं) २, मिते for (मितौ) 
१ 

M 


x 


. उज्जयिनी for (उज्जयनी) 
. SEAT नाडी for (खाष्टि «o नाडी) 
११. (इ) १. तिथयो for (तिथियो) २. भागोना for (भागो) 
३. रविणा समत्विता for (रविधिष्ण्यसमन्विता) 
Y. दाशी भवति मध्य: for (शशीमध्य) 
दूसरी पंक्ति ~तिथ्यंशाढधा शोध्यास्तिथि भोगजनाडिकाः केन्द्रा ग्‌ । 
| for 


तिथिभोगनाडिकोनं कर्तव्यं शीतगोः केन्द्र: ॥ 


३५, 


३६. 


३७, 


3c. 


३९. 


, Yo, 


(ङ) १ 


( ३२६ ) 


सप्तहस्त्रिवसुहृतो qut: शनि6िगुणितो नवेषु हृतः । 
दिग्गणितो रसधृतिहूद्राहो लिप्ता सुकृतलिप्ताः ॥ ३५॥ 
त्रिगुणो दलितः शुद्धादशयकसित चल्न बे देयः 
तात्कालिकं चलं स्याद्रविरन्येषां ज्ञशुक्रो सहः ॥ ३६ ॥ 
मंदांशो नगरवयो भयमाः खनगेंदवः खनंदाइच | 
यमतत्वानि तदूनान्यथाज्ञात्सुयवग्द्राह्माः ॥ ३७ N 
रदगुरिता सप्तकृता कुजस्य सौम्यस्य युगगुणा गताः । 
दविगुणेव फलं सुरेद्विगुणा त्रिभाजिताः स्फुजिता: ॥ ३८ ॥ 
श्यंशद्धागोनास्य त्रिगणारविजाय मंदफलं लिप्ताः । 
मंदफलदलोनयुतं शीध्रोञ्चात्‌ शोधयेन्मध्यः॥ ३९ ॥ 
तस्मात्‌ शौध्रफलदलं स्वमृणं वामंदसंस्कृत कृत्वा | 
प्राग्वनमंदफलमतः सकलं मध्यग्रहे कुर्यात्‌ ॥ ४० ॥ 


. हृत for (afer) २. दिग्गुशितो for (दिग्गरितो ) 
. लिप्तः for (लिप्ता) 

. स्वद्वादशांशयुक्तः for (शुद्धादशयुक ) 

. सिंतचलं ध्रुवं स्यात्‌ for (सितचलध्नुवे देयः) 

. स्तः for (सहः) 


. qdaq ग्राह्मा for (सूर्येव दृग्राह्माः) 
. हृता for (कृता) २. नगगुणा for (grga) 
. fagat for (गताः) v. द्विगुणा हि for (fayda) 
. गुणाग्निविभाजिता for (गुणात्रिभाजिताः) 
. स्फुजितः for (स्फुजिताः) 
. त्रिगृणा त्रिशद्भक्ता रविजस्य फलस्य मंदफललिप्ताः । 
मन्दफलथुतोनं स्वशीघरोच्चाच्छोधयेन्मध्यम्‌ ! ३६ ॥ 
for 
श्यंशद्भागोनास्य त्रिगृणारविजाय मंदफलं लिप्ताः । 
मंदफल दलोनयुतं शीघ्रो च्चात्‌ शोधेन्मध्यः ॥ ३६ ॥ 
. संस्कृते for (संस्कृत) २. दत्त्वा for (कृत्वा) 
३. प्राग्वन्मंद for (प्राग्वनमंद) ४. मान्दग्रहाव्‌ for (neama ) 
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. मंदाशा for (मंदांशो) २. तदूनान्मध्याज्ञ्या for (तंदूनान्यथाज्ञात्‌) 


( २३० ) 


तस्मत्पृथक्‌ स्थितादपि शी घोच्चाहषितशोधिताच्चफलेन a 
सकलेन संस्कृतो मूदुफलस्फुटो जायते स्पष्टः ॥ ४१ ॥ 
भागीकृतचलकेन्द्रत्रियु रोइचद्युदते फलं पिडा । 
षडाशधिकेन चक्राहिश्चुद्धेषे तथव स्यात्‌ ॥ ४२ ॥ 
पिडांतरेश गुरित ma खाद्युद्ध तक्रमं बेयम्‌ । 
उत्क्रमविधो विशोध्यं गतपिडे शी त्रफलमेत्‌ ॥ ४३ ॥ 
पिडतवि विकरां गुर aaia पिडके ततः । 

यल्लम्यते खबेदेस्तदेव फलमत्र बोद्धयम्‌ ॥ ४४ N 

पिडे चतुर्दश विश्वर्पिडगुणितान्मखोद्धताद्धि कलात्‌ । 
aaa faale रहितः शेषं फलं भवति ॥ ४५ ॥ 
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१. तस्मात्‌ for (तस्मत्‌) २, सितादि for (स्थितादपि) 
v. विवजितात्‌ (स्फुटकेदम्‌) for (आहेपितशोधिताच्च फलेन) 
५. तस्मात्‌ शीघ्र फलेन संस्कृतः for (सकलेन संस्कृतो) 

६. 'मृदुफल' पद लुप्त है । 


१. Sez for (केन्द्र ) २. fara for (Pria) 
३, arag? for (च qw) v. fre: for (पिडा) 
५. षडाइयधिके for (षड़ावाधिकेन) 

६. विशोध्य for (विशोध्य) ७. शेषेण for (शेषे) 

८, fas: for (तथव) 


१, गुणिते for (RED) २. शेषे for (शाखं) 
३. खाब्ध्युदृते for (aaga) ४. ww for (matag) 
५. विधौ for (विधो) ६. fad for (fa) 
७. मेतत्‌ for (मेत्‌) 
, पिंडाभावे for (पिडतवि) विकलं for (विकणां) 


१ 

२. गणयेदाद्येन for (गुणी यदाद्येन) 
है. पिडकेन for (fret) ४, गण्यंतेतु for (यल्लभ्यते) 
X. बोद्धव्यम्‌ for (बोद्धयम्‌) 
१ 
3 


. चतुर्देश for (चतुदश) २. विष्वैग'रिते for (वि्यपिडगुणितान्‌) 
. नखोद्धेते विकलाः for (मखोद्धताद्धि कालात्‌) | 


( २३१ ) 


वसुवेदयुगेति--भौमस्य-४८ | ev | १४० । १८४ 1 २२८ । २७० 1३०६ 
२३९ | ३५९ । ३६६ | ३४२ । २६८ । १०८।०। 

(नोट - रेखाङ्रित we कटे gu हैं ।) 

बुधस्य--३३। ६६। ९८। १२८ । १५४। १७७ । १६४ । २०४ । २०४ 
| १८८ । १५७॥ १०७। 3& Lo ॥ 

गुरो:--१८॥ ३६ । ५० । ६६ ७८ । ८६ । ६० । दद । ८४ । ७४। ५८ । 
३६। १६।०॥ 

शुक्रस्य--१० l Qoo | १५०। JEE l २४६। २९६ । ३३३ | ३३१।४०० | 
४१८ | ४०८ | ३४० | 2401 o II 

शनेः--११। २२ 132 135 । ४४। ४६। ४८ । ४६ । ४२। ३४। २०। 
। १६।६।०॥ 
रूपगुणा ३१ वाराजिना २४५ । शर ५ | षटनव ६६। यम RI 
गुणा ३ क्रमशः ॥ मध्यमभुक्तिकलाः ॥ स्फुटषट हि २६ रदा 
३२ वसु ८ रवेशा १७। 

पिडकफलन विभांगो भागादि फलगृहे स्वमृरां तत्‌ । 

चलकंद्रमेषतुलादि संस्थिते कारयेक्कमशः ॥ ४६ ॥ 

वसुवेदायुगनंदाः MATAR: समुद्रवसुचंद्राः | 

बसुयमभलागगनाद्धत बाहवो रसनभो TAT: । ४७ N 


तिस PSN SNA FF 


(ङ) १. २९० for (२९६) २. ३७१ for (३३१) ३. ४८ (४६) 

४. ३५ for (३४) ५. २७ for (२०) ` 

४६, (ङ) १. पिडफल नवमभागो for (पिडकफलनविभागो) 
२. फलं for (फल) . ३. ग्रहेषु वा for (zz) 
४. स्वमृणम्‌ for (स्वमृणंतत्‌) 
५. wane for (चलकेन्द्र) ६. मेषादौ for (मेष) 
७, तुलादिके for (तुलादि) 
८. संस्थिते' पदं लुप्त है । 

४७. (ङ) १. वसुयमयमा रसतभोरामा नन्दाग्निरामाश्च || UI 

| for 


(वसुयमभलागगनाद्धत बाहवो रसनभो रामा: ॥ ४७ It) 


( २३२ ) 


वेदसुरोगोक्षगृणा रसरसरामविलोचना faran: । 
वसुरसयमा वसुदिशो नभस्य कुजशीघ्रपिडा CT: ॥ ४५ ॥ 
गुणरामाः षटकरसा वसुनंदारामलोचन शशांक: । 
सागर विषयशशांका नगनगचनद्रा: कुतांकभुव: ॥ ४६ ॥ 
बे दनखा जलधिनखा वसुवसुचंद्रास्तुरंग विषयभुवः । 
तुरगदिशो रसरामा नभरः्चापेडास्तशशिसूनोः ॥ ५० n 
दृररित्रगुणा खदारा: षड्रसा गजनगा रसाप्तौ च । 
खाका भुजगरसवः सागर वसवः समुद्रनगाः N ५१ N 
भुजगशरारस रामारसंदवइचद्रपिडकाः सूरेः । 
वक्राहिशुद्धशेषः स्फुटो भवेत्सिहिकासुनुः । ५२ ॥ 
खशराः शनंखति तिथयो gagan: शरा विनाशत्याः 
शशिन वयमागुरासुराः कुनवगुणाः शुन्यखांबुधयः ॥ ५३ ॥ 


SS WN WH NP 


४८. (ङ) १. मोक्षगुणा रसरसरामा विलोचनाब्धिगुणा: | 
for 
(वेदसुरोगोक्षगुणा रसरसराम विलोघना द्विगुणाः i) 
२. वसुवसुयमा वसुदिशो नभश्च कुजशी प्रपिडाः स्युः ॥ ४८ ॥ 
for 
वसुरसयमावसुदिशो नभस्य कुजशी पिडा स्युः Yu od 
४९. (ङ) १. गजविलोचन for (रामलोचन) 


0 


१. धृतिरसग्शाइच for (दवूरस्त्रिगुणा:) | 
२, षट्क for (षड्‌) ३, रसाष्टो for (रसाप्तौ) 
Y. खाद्धाइच for (खांका) ५. भुजगवसवः for (भुजंगरसवः) 
१. 'चन्द्र' पद लुप्त है। 
२. रसेन्दवः पिण्डकाः for (रसेंदवइचन्द्रपिडकाः) 
३. चक्रा for (वक्रा) 
१. शतंखतिथ्यः for (शनंखतितिथयो) ` 
२. सागरनन्देन्दवोऽङ्कुजिनाः for (वसुबसुबंशः शरा विनाश्याः) 
३. गुणगुण्रामाः for (शशिन वयमाग्‌णसुराः) 
V. कुनगगणाः for (कुनवग्‌शाः) 


( ३३३ ) 


कुजरचन्द् समुद्रागजाभ्रवेदानभो बुधिज्वलनाः | 
गगनशिलीमुखचन्द्रा वियच्चपिडाः सुरारिगुरो ॥ ५४॥ 
रुद्रायमाः कु गणा वसुरामाः सागराम्बुनिधयश्चः 
रसवेदागजवेगजवेदाषडवयो लोचनांबुधयः ।। ५५ N 
पंचगुणा सप्तयमा रसचंद्रा: षण्णभइच रविसुनोः। 
ग्रद्मतनस्वसुनयोग्रेहयोविवर warf: ॥ ५९॥ 
रूपगुणणा बाराजिनाः शराः षडंकायमो गुणा: क्रमशः | 
मध्यमभुक्तिकलाः स्युरकृतिरदखास्तखेखरा विकला: ॥ ५७ N 
मदस्फुट खंडगुरणा भुक्ति खखनवहतागतिज्या स्यात्‌ । 
ग्रहवत्तत्फलविधिमृदुकद्रवशादृगतो स्वमृणास्‌ ॥ Ws 


५४, (8) १. नभोऽम्बुधि for (नभोबुधि) २, ग्रोः for (TA) 

५५. (ङ) १, famat: for (यमाः) २. ETAT for (कुगणा) 

३. च 0 (चः) ४. वसूवेदा for (रसवेदा) X. वेगज लुप्त है । 

६, गजवेदाः for (गजवेगजचेदा) ७. षडब्धयो for (षडवयो) 

१. पंचगुणा: for (agar) २. षड्नभशच for (षण्णभश्च) 

३. रूपगुणा ३१ बाणाजिनाः २४५ शर ५ TNT ६६ यम २ गुणाः 
३ क्रमश: MS N 


५६, (s) 


for 
( saaa स्वसूनयोग्र हयोविवरं भवेद्भक्तिः ॥ ५६ ॥ ) 
५७. (F) १. मध्यमभुक्तिकलाः स्युः षड्‌ द्वि २६ रदाः ३२ deu ८ शका ११ विकलाः 
for 
(रूपगुणा बाणजिनाः शराः षडंकायमा JAT: क्रमशः |) 
२. मन्दगुशिता भुक्तिः खखनवविहृता भुक्तिः स्यात्‌ ॥ ५७ t 
for 
(मध्यमभुक्तिकला स्युरत्कृतिरदखास्तसेखरा विकलाः ।। ५७ N) 
५८. (ङ) १. ग्रहवतु तन्मन्दफलं मृदु केन्द्रवञ्चात्‌ CATT तदूनां च । 
for 
(मंदस्फुट खंड गुणा भुक्ति खखनवहृतागतिज्यास्यातु 1) 
२, Meas सङ्ग णायेदेवं शीघ्रस्य खण्डेन ॥ ५८ odi 
| for 
(ग्रहवत्तत्कलविधिभूदुकेन्दवश। दुगतौ स्वमृणम्‌ ॥ ५८ ॥) 


( २२४ ) 


न द्रिहता शी घ्रगतिः संगुणाय शीघ्रभोग्यखंडेन । 

खार्के विभजेल्लिप्ता भोमादीनामतिशीघ्रम्‌ ॥ ५६ u 
स्वमृणं क्रमोत्क्रमविधो चतुर्दशो विरश्वापडको गुराक: । 
हारः ख रसागगतिरे वक्रिशोद्रोधिता चक्रम्‌ ॥ ६०॥ 
भुक्त रपि प्रदलिते दर सकलफले m च कारयेतू WEW । 
मांदंफलं त्रितयं वक्रोच्चस्य द्वितो व्यस्तम्‌ ॥ ६१॥ 
तवतिथयो ६२ चरषंडा विज्यावत्‌ ॥ ६३ ॥ 


a SN NP त 
५९. (ङ) १. पिडान्तरेण art: १२० सिप्ताद्यं स्यात्‌ फलं गतेः शीघ्रम । 
for 
(नद्विहता शी घ्रगतिः संगुणाय शीघभोग्य खंडेन 1) 
२. स्वमृणं क्रमोत्क्रमविधौ giu विधिश्च पिङको गुणकः ॥ ५६॥ 
for 


(खाकेविभजेल्लिप्ता भोमादीनामतिशीघ्रम्‌ n ५६ ॥) 
६०. (ङ) १, हरस्वगतिरेवं बह्वणात्याज्ये भुक्त । 
| 


or 
( स्वमृणं क्रमोत्क्रमविधो चतुदंशो विद्ववपिडको गुणकः । ) 
पददलिते g x सुकाले कारयेतु स्फुटा भुक्तिः ॥ ६० ॥ 


(हारः खरसगगतिरेवक्रिणोद्रोधिता चक्रम्‌ ६० 1) 
नोट-- (नवतिपयोधिविभक्ता इत्यादि भार्यापट्क खण्डखादयाशिन्त्म्‌) 
६१, (s) १. नवतिथयो १५६ ऽष्टि १६ विभक्ताः, . 
__ पंचरसा ६५ वसु ८ हृता दश १० PARAT: | 
विषुवघ्छगुणिताः y^ ॥ ६१ || 


Or 
भुक्त रपि प्रदलिते द्वे सकल फले द्वे च कारयेदू ग्रहवत्‌ । 
ate फलं त्रितयं वक्रोच्चस्य द्वितो व्यस्तम्‌ ॥ ६१ ॥ 
(s) नोट--खण्डखाद्मस्य शलोकाइचँते 1 
६२. (ङ) १. ज्या केन्द्रं स्फुटभानु' कृत्वा ये राशयश्चरार्धानि | 
भुक्तानि भोग्यगुणिताच्छेषात्‌ खखधृतिहृूतात्तुफलम्‌ ।। ६२॥ 


(नवतिथयो ॥ ६२ u) 
६३. (ङ) . गतिपादं पादोता गति विशोध्यास्तत्काल उदये च। 
| 'संसाधितस्य तस्य ग्रहस्य चरकमं चान्यस्य ॥ ६३ ॥ 
f 


(चरषंडा विज्यावत्‌ ॥ $3 0) 


( ३३५ ) 


पंचदशहीनयुक्ता ६४ क्रांतिकालाद्विरसगुणाः ॥ ६५ ॥ 
fasai विषुवछाया घातस्तछति विभाजिताइचाप्तम्‌ i 
matt नित्यं याम्यो गोलवशादिग्भवेक्कांतिः ॥ ६६ u 
क्रात्यक्षायति वियोगादक्षणपदैः शोधितैदिनदलाभाः । 
ae तिकृत्योः कृतसनुयतो नयोस्तत्पदे व्यस्ते ॥ ६७॥ 
षड्गुरिपतागत शेषा नाडयो दिवसादूं विभाजितात्‌ स्यात्‌ | 
दिनदलकरांगुणाप्ता तया त्रिज्यया फलं कराः ॥ ६८ ॥ 


६४. चरदल विनाडिकागति कलावधातु खखरसाग्नि ३६०० लब्धकलाः | 
ऋशणामुदयेऽस्तमये धन मुत्तरगोलेऽन्यथा याम्ये ॥ ६४ N 
for 
(पंचददाहीनयुक्ता 11 ६४॥) 
६५. पंचदशहीतयुक्ताश्चरार्ध नाडीभिरुत्तरे गोले । 
याम्ये युक्त विहीना द्विसङ्ग णा राविदिननाड्यः ।। ६५ ॥ 


for 
(क्रांतिकालाद्विरसगुणाः ॥ ६५॥) 


६६. (ङ) १. मिश्रेष्टान्तरगुरिता भुक्तिदिवसे निशाद्रले प्रथमे । 
षष्ट्या विभज्य लब्धं विशोष्य तात्कालिको भवति ॥ ६६ ॥ 
for 
(त्रिज्यां विषुवछाया घातस्तछुति विभाजितारचाप्तम्‌ । 
रक्षो नित्यं याम्यो गोलवशाद्दिगभवेत्क्रांतिः d ६६11) 
६७. (ङ) १. 'क्षा लुप्त है । 


२. दक्षपदेः for (दक्षणपदः)' ३. शोधिते for (शोधितै) 
४, दिनदलेभा for (दिनदलाभाः) ५, नयाङृत्वकषंः स्यात्‌ ॥ ६७ ॥ 
for 


(नयोस्तत्दे व्यस्ते ॥ ६७ d) 
(araa युति वियौगाचक्रपदातुशोधिते दिनदले भा | 
भाश्चतिक्कत्योः कृतमतुयुतोनयोः कृतिरकर्षंस्य ॥) 
Wu पाठः साधु 
६८. (ङः) १. दिवसविभाजिता ज्यातत्‌ for (दिवसाद्धं विभाजितातु era) 

२. कमंगुणाः for (कमंगुणा) ३. स्वानया for («rmm 

v, त्रिभज्याभक्त for (त्रिज्यया) 
(षड्गुशिता गतशेषा नाडधो दिवसार्घभाजिता तज्ज्या। | 
' दिनदलकणांगुणाऽप्तानया त्रिभज्या फलं करण: ॥ ६८ ॥) श्रयं पाठः साधुः 


( ३३६ ) 


दिनदले saat जिज्या निहते श्रवणोधृते फलस्य धनुः । 
द्य दलगुरां तिथिभक्त दिनगतशेषावसः क्रमशः ॥ ६६ ॥ 
ज्याखंडोते शेषे ७० चापानयने नवशत ७१ | 
तिथिनक्षत्र ग्रहसंक्षिप्तोतिस्फुटशचवम्‌ ॥ ७२ ॥ 
दुर्जनकृतघ्न शत्रुप्रभूतीनामेषनिवदातव्यः | 
ध्यानग्रहाधिकारो जिष्णुसुतब्रह्मागुप्तकृतः ॥ ७३ ॥ 
आर्या; १०६३॥ ॥ छः॥ इति श्री ब्रह्मगुप्त सिद्धान्तः समाप्त; । 
श्रीरस्तु ॥ छः ॥ स्वस्ति श्री संवत्‌ १६७८ वर्ष शाके १५४४ प्रवत्तेमाने । 
उत्तरायने | वसंत ऋतो | माहामङ्भलप्रदा । वशाख शुदि १० बुधे, 
समये श्री राजनगरमध्य वातव्यं''''"'लिखितमस्ति। स्वयं पठनार्थं । 
पठनार्थं तथा पुत्रपोत्र पठनार्थं तथा परोपकाराय । श्री कृष्णापंरामस्तु । 
ma पुस्त० । इत्यादि । भग्न द्रिष्टि । त्यादि । श्रीरस्तु ॥ 

इति समाप्तोऽयं ग्रन्थः । 


६६. (ङ) १. दिनदलकरां for (दिनदलकराँगुणी) २. निभज्यागुणे for (त्रिज्या) 
a. 'निहते' पद लुप्त | 
४. श्रवणोद्धृते for (श्रवणोषृते) ५. शेषासवः for (शेपावसः) 


७०. (ङ) १. ज्याखण्डोने वेषे गुणिते नवभिः शतेरशुद्धहते | 
क्षेप्पारि शुद्धखण्डेग शितानि शतानि नवचापम्‌ ॥ ७० ॥ for 
(ज्याखंडोने शेषे ॥ ७० 11) 
इति तिथिनक्षत्रदिनमाद्यादिकसिद्धौ ब्रह्मगुप्तेन | 
द्वासप्तत्यार्याणां संक्षिप्तोऽतिस्फुटश्चेषः ।। ७० ॥ for 
(चापानयने नवशत ।। ७१ ॥) 


. ७२ वीं संख्या का इलोक ७३ श्रंकित है । श्रगला पृष्ठ देखिये | 


AS 


७३. (ङ) इसकी इलोक संख्या ७२ है । 
mE वामपाइवें लिखितम्‌ ] प्रथम दशध्याई पत्र प्रथम लितमु । पश्चात्‌ कियतु 
. दिवसे पंचदशाध्या इति लिखितमस्ति एवं पत्र ॥ 
t. प्रतिकळ्वुककांरिणे for (प्रभृतीनामेष नि) २. न for (व) 
३: +इति श्री ब्रहमगुप्तकृतो ध्यानग्रहोपदेशाध्याय; समाप्त; ।। + 
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ग्रंशकशेषत्रियुतम्‌ 
ग्रंशकशेषा व्यूना: 
ग्रंशकशेषेणा युताः 
प्रंशसममंशके कलासमं 
्रकृतार्यभटः शी प्रगम्‌ 
अक्षचराद्धाज्ञाकम्‌ 
अक्षज्याया वित्रिभलग्नात्‌ 
अक्षज्या शंकुवधालभ्ब 
्रक्षांशभूपरिमि 
प्रन्थष्टभिरिषुमनुमिः 
भ्रग्रांत्यमपांत्येना 
अग्राशंकुतलक्यं 
प्रघनभगणालब्धम्‌ 
प्रंगचितिविजयनंदि 
ग्रंगे: रुद्रौ: सिद्धेगंजे: 
प्रत्र मया यञ्चोक्तम्‌ 
STAT कपालके 

serat जिनजभगणादि 


प्रधिकदिनोदितघटिकाभि: 


प्रधिक: स्मृत्युक्तमनोराय 
प्रधिकाग्रभागहारा | 
ग्रधिकेः शतेश्चतुभिः 
प्रधिमासकः सविकले: 
ग्रधिमासशेषपादा 
भ्रधिमासशेषवगंम्‌ 
ग्रधिमासाः शशिमासाः 
अधिमासोवमशेष 
्रध्यर्डा समक्षेत्राणाम्‌ 


२१५९ 
२३८ 
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१११ 
२१ 
२०२ 
७९ 
७१ 
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अध्यायः पञ्चदशः 
wage क्षेत्रान्यूडुनि 
ग्रनयोन॑ कदाचिदपि 
अन्तरमाद्यो भूयो 
ग्रत्त रयोगो तुल्यान्यदिशोः 
प्रस्यफलज्ययात्स्वान्य 
अन्त्यानतो PASAT 
प्रत्यत्र सर्वतोदिशम 
ग्रन्या विक्षेपकला 
ग्रन्येष्टनाडिकाभि: कृत्वा 
अन्येरप्युक्तमिदं योयं 
STE: TAS 
ग्रपसृतिरंन्यशलाका 
प्रम्ब रयोजनपरिधिः 
प्रकफलभुक्ति घाताद्‌ 
भ्र्काग्रयाक्षकलंबकजीवे 
अर्काग्रावर्गोनं नृञ्या 
अकट्वतरघटिका 
प्रकदियास्तमयथोविना 
ग्रकनिचन्द्रलिप्ता 
ग्रकॉनिचन्द्रलिप्ता 
प्रकॉतिलग्नहो रा पंच 
Wa च्छिन्नो भानु: 
ग्रधेज्या भूयमला 
sexta क्षेत्राणि संहिता 
प्रत्पप्रशनासूनां यदि 
प्रवनतिरतोत्यथा भवति 


प्रबमविकलं न सावनमेमिः 


अवमाति यः सविकले: 
ग्रवमावशेषमवम: 
ग्रवमावशेप लब्धा 
ग्रवमावशेपवर्गम्‌ 
ग्रवमावशेपवर्गी 
ग्रवलंबन शलाका 
ग्रविषमचतुरस्रभजगति 
भ्रविषम पार्ख भजगुगाकर्णा 
ग्रव्यक्तवर्ग धनवर्भ वर्ग 
ग्रव्यक्ताँत रभक्तम्‌ 
ग्रष्टच राधेयस्य ज्या 
भ्रषटनखेमंपगविरदलिप्सोने 
ग्रष्टयमाश्च त्यगुणा 
ग्रष्टयमे: ST: 
AFT ग्रासकालोत 
naga माँदे तत्फल 
म्रस्तांतर्घंटिकाभिर्यो 
भ्रह्लोगताऽवदेषा 
'प्राकृतिफलमोब्याहत 
ग्राचायेरा ज्ञातः श्री 
ग्राञ्ञेयी नेरूत्यो 
आद्यघटिकांतर वशात्‌ 


गायत रमिष्टाभिर्घटिकाभिः 


आद्येतरातसंधिषु कल्प- 
आद्यन्तवर्ग योगान्मूलं 
आदन्त्ययो: सधुम्रः कृष्ण: 
आद्यन्ते वान्कृत्वा विक्षेपः 
ग्राद्यादनन्तरोधः 
आद्याद्र्णादन्यान्‌ व्यस्तान्‌ 
श्रानयति दिवसवारम्‌- | 
श्रानयति यस्तमो 
श्रायतक्र्णी बाहु 
ग्रायनिवक्योताम्‌ 
आयभटः क्षेतरांशेः' ` 
आयुर दूषशानां 


(२) 


MANIERATI- 
गर्यभटे तारिस मतिलधुनि 
आर्यभटो जानाति 

प्रा भटो युगपादसित्रीन्‌ 
आरर्याप्टशते पाता 

एति कर्थिततन्त्रासा एत्‌ 
ठति परिविषाव्यायः 
इति बहुधा faaat 

इति arg virt vtfz 
इत्यपदकूतिस्त्र्यूना 
इस्दुविलिप्ताशेपम्‌ 
इन्दविलिप्ताशेपम्‌ 
इंदोवियया द्वितमा 
इषुशरकृताप्टदिग्मि: 
इष्टकरन्यूनाया 
दृष्टगुगाका रगुणितस्‌ 
इृष्टगुगाका रगुगितों 
इृष्टप्रहभगशागुणादहर्ग णात्‌ 
दृष्टम्रहेष्शेषाद्युगणो 
इष्टग्रासविमर्दस्थित्यरद्धा 
इष्टग्रासोकटी: 
इष्टघटिकागुशानामसकृत्‌ 
इष्टज्या संगृशिता 
इष्टदिनाद्ध नतांश 
इष्टदिवसाद्ध घटिका 
geada भक्तो fete 
इष्टभगणादिशेषं 
इष्टभगरादिशेषाः 
इष्टभगरादिशेषात्‌ 
इष्टभगोत भूदिनशेषंः 


o इष्टशरस्य भक्त ज्याद्ध 


इष्टश्विन्योदयिकात्‌ 


` इष्टस्य भुजस्य कृति 
` 'इष्टाछायावृत्ते तदग्रयो c 
- इष्टातकालातु भानोरुदया 


दष्टान्मध्यादत्यांस्तिथिम्‌ 
इप्टापक्रमवर्ग मिज्यावर्गाद्‌ 
इष्टार्कचराद्ध ज्या 
इष्टाल्पराशिवर्गो युक्तोता 
इष्टाहतभक्तानाम्‌ 
इष्टेषु मानदिवसे 
इष्टोदयिकभुजांतर 
इष्टोद्ध तकराणी 

इह्‌ नोक्तानि बहुत्वात्‌ 
इह्‌ नोहिष्टं यत्तद्रविवद्‌ 
उकारो दिनवारो गुरु: 
उक्रमजीवा चापं 
उक्रमसमखण्ड 
उज्जयिनी याम्योत्तर 
उत्क्रमजीवाभ्यधिक 
उत्तरगोले ग्रायां 
उत्तरगोले नं तदं 
उत्तरगोले याम्ये 
उत्तरहीनाद्िगुणादि - 
उदयज्यया विभक्ता 
उदयं प्रागस्तमयो लग्नेन 
उदयविलग्नादधिके 
उदयसममंडलान्तरं 
उदयास्तमयावदिदोः 
उदयास्तविधो विवदुबुध्य 
उदयास्तविळग्नान्तर 
उदयास्तसुत्रशंक्वंतरं 
उदयास्तसूर्यो रन्तरे 
उदयिकादिन भुक्तथा 
उदयिके य: परिधिः 
उदये ग्रहभमृनीनामस्तमये 
उदये ज्येष्टापक्रमजीवा 
उदयेस्तमये STATA, 
उदितघटिका यदि gar 
उदितामुदितास्तमिता 


(३) 


उहिष्टे कल्पकृतो - 
उद्रगरिताद्विशोध्य 
उनदिवसोदिताभ्यो 
उन्नतजीवाको टिः छाया - 


 उन्नतजीवाभक्त व्यासाद्ध 


उषिताय दीघेकाल 
ऊनदिनोदितगुशितात्‌ 
ऊनाधिकशंकुगुणा - 

ऊने मार्नेक्यार्डात्‌ ग्रहयो 
ऊनोल्पभुक्तिरुदितः . 
HET छेदगुणाः 
क्रूग्वर्ग: पर्यायः 
ऋरामधिकाद्‌ विशोध्यम 
RUT धनमधिक 
ऋगणायोर्वा धनयोर्वान्तरेगा 
ऋतुनवरवगुण: नवशर 
एकदिनावमशेषं षट्‌ 
एकड्विकयोः परतो 
एकद्वित्रिगुणाया 
एकादशलिप्तांशा भोमः 
एकान्यदिशातिवियुतेः 
एकेष्टदिवसघटिका 
एकेकयुतविहीता 

एकेकेन द्वाद्या न 
एकोत्तरमेकाद्य यदीष्ट 
एको वक्रिभुक्त्यो युत्योनः 
एवं राश्यंश कला 

एवं agat नाडिकांगुल: 
एवं विचायंमाणां पंच 

एवं समेषु विषमेष्वुरण 
एवं समेषु विषमेष्वृणं 
एवं जीवा खंडाच्यल्पानि 
एवं तावाद्यावन्यदयोः 

एवं त्रिज्या रविशशि 

एवं द्वितीयराशियुतिही ने 
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एवं नक्षत्राणां घटिका 
एवं नक्षत्रांतातिथि 

एवं भमृनि ध्रुवयो 

एवं मानेक्याद्धादधिके 
कक्षामं डलतुल्यं 
कक्षामंडलतुल्यम 
कक्षामंडळभूमध्ये 
कदिनादौ स्मृतियुक्त 
कन्यायां पञ्चनखैस्तुलिनि 
कराणाँलम्बस्तत्कृति 
करांकृतेः कोटिकृतं 
कराक्रतिस्त्रिसमभूजा: 
करांगतस्थेनेंदो 
कर्णगुणाद व्यासाद्धीद्‌ 
कणंयुतादुरद्धीधरखण्डे 
कर्णवलकयुतौ खंडे 
BUST व्यासाद्ध म, 
qub चन्द्रमसं 

करा स्त्रितभुजघातेक 
कण ज्याक्षिप्रचलनमेव 
कलिगतशुद्धि: प्राग्वच्छुक्राद 
कल्पगताक्षदिन qa: 
कल्पगताब्द द्वादशघातः 
कल्पगताब्दा गुणिता 
कल्पदिनसप्तकवधात्‌ 
कल्पपराधेमनव: षट्कस्य 
कल्पे$्कंबुधसितानाम_ 
कल्पेषु पृथगुरू 
कालगुरित प्रमाणां 
BISA प्रायः Td 
कालप्रमाणघात 
कालक्षेदेशयोगा ड्र, य 


(x) 


कीलस्योपरिगमिभि 

की लोपरिगामिन्याम 

कु जरचन्द्र समुद्रा 
FAEN धनाव्यक्त 
कूदलांत्याज्या छैदो 
कृदिनगताधिकमातकधातः 
केदितदुतमवशेषम्‌ 
कृतनवपंचयमा नन्द 
कृतवसुनवाप्टनव नव 
कृतियुरसहश राश्यो: 
कृतिसंयोगा द्विगुगा 
RAAT: कल्पान्ये 
कृत्वापि हष्टिकर्म Aan 
कृत्वा विशाद्वितयं 
कृत्वेवंदिनघटिका: 
कृष्णचतुर्दश्यन्ते शकूनि 
केन्द्रभुजकोटिजीवा 

केन्द्र पृथक्‌ फले द्वादशोद्ध ते 
केशादित्यविशाखा 
कोटिज्यया द्विगुणाया 
कोटिभुजकर्णाशंकु 

कोटि श्रवणज्चानात्‌ 
कोटघग्राभ्यां बाहुकरों 
कोणुछायाकर्णन 
कोणछाया क्रांतिदल 
कोद्यांत्यफलाद्येक्यं 
क्रांतिकालाद्विरसगुणाः 
क्रांतिज्या तत्क्रान्ति 
क्रान्तिज्या विषुवच्छायया 
क्रांतिज्ञः सममंडल 
क्रान्तिव्यासाङ गुणा 


क्रॉत्यक्षायुतिवियोगा 


क्रान्त्या विषवच्छाया 
क्रान्त्योयु तिरन्यदिंहो 
क्षकधनधनक्षयास्तत्फलानि 
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क्षथधनहानिधनानि 
क्षयवृद्धिज्याहीनं युक्त 
क्षितिजेऽग्रा प्राच्यपरा 
क्षितिजे भूदललिप्ताः 
क्षितिजोन्मण्डलयोः 
क्षेत्रव्यवक्षेत्रफल 
खखरसलब्धं घटिकासु 
खत्रययमनवपचाष्ट 
खत्रिधनगुणा व्यासाद्ध 
खनंदा द्वियमा: खाब्धयो 
खशरा: शनंखति 
खशरेजिनेज्ञ सितयो: 
खाष्टान्धयो वसुशर 
खे भुगोलस्तदुपरि 
खोद्ध तमृराधनं वा 
गगने ननंद चन्द्र: 
गछधनमिष्टगुणिते: 
airam गोलज्ञो 
गणितं बहुप्रकारं 
गणितेन फलं सिद्धम 
गतघटिकाः शेषा वा 
गतदिवसा पृथक्‌ विमासक 
गतभगरायुता द गुणा 
गतभगणोना LAT 
गतभोग्यखंडकांतरे 
गतमासदिनावक्लेष 
गतशेषनता घटिका 
गतशेषाल्पास्याह्नः 
गुणकछेदः छेदो 
गुणाकयुतिरष्टगुरिता 
गुणका रखण्डतुल्य 
qure वर्गच्छिन्ने 
गुणछेदफलवधो 
गुरामधिमासकशेषम्‌ 
गुणरामा: षट्करसाः 
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गुशिताद्युगाधिमासंः 
गुशितानि चन्द्रदिवसँः 
गुणिता व्यासाद्ध न 
गुशिता स्वभुक्तिलिप्ता 
गुण्यं गुणाकार वा 
गुप्यगुणकारयो: 

गुण्यो राशिगु शकार 
गुरुणा न ध्रूलिकमे 
गुरुषष्ट्यं काविघटि 
गहपुरुषांतरसलिले 
गोगंदुखेश गरात 
ग्रहूकक्ष्यायनतुल्या: 
ग्रहकन्द्र भुक्तिञ्या 
ग्रहणग्रहसंयोगग्रहः 
ग्रहणं agati वा 
ग्रहणो यथा रवींद्रो: 
ग्रहणोत्तरं न देयं 
ग्रहनक्षत्र भ्रमण म 
ग्रहभुक्त रूनाया म दोच्चं 


ग्रहमेलक यदुक्त ACTH 


ग्रहयोगँदुछाया 
ग्रहयोगोत्र ग्रहयुति 
ग्रहयो: स्वोदयलग्ने 
ग्रहसूर्यान्तरघटिका 
ग्रहाभास्करांतरः प्राक्‌ 
ग्रासात्‌कालः प्राग्वत्स्पष्ट 
ग्रासान्यत्वं न ततो 
ग्राह्य परिलिखितंक्यम्‌ 
घटिकाकलशाद्ध 
घटिकांगुलांत रस्थे 
घटिकाद्वयेन चन्द्र 
घटिका स्वशंकुभागेः 
घातोवार्कगुणारित्रिज्या 
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चक्रत्प्रोद्य ATA 
चक्रातप्रोह्य मृगादौ स्फुट: 
चक्राद्व ऽक शाशियुतौ 
चक्र वेधतमेकायतस्थयो: 
तुराहतो विवस्वान 
चतुरुनेत्यपद HAT 
चत्वादि agad 
चन्द्रकुजजीवमंदा 
चन्दरविग्रहरोन्दू 
चरदलघटिका गुणिता 
चरदलजीवोनाघिक 
चरषंडा त्रिज्यावतु 
चापानयने नवरात 
चित्रार्वातिवदुदये 
चैत्रसितादेर्दयात्‌ 
चेत्रसिताद्यास्तिथयः 
चेत्रसिताद्योब्द पतिद्धनाया 
चैत्रादिमासगुणिते द्वे 
BT छादकमानेक्थार्ध 
छादयति शमिततयो 
छादय योगतारां 
SIS युतोनस्य 
छाया कणंविभक्ता 
छायाग्रश्नमरेखा 
 छायाग्रान्तरगुशिता 
छायाद्वितीयाग्रांतर 
छायांतरसेकहूतं . 
छायां हग्ज्या afie 
छायापुरुषच्छिन्नम्‌ 
छायावृत्ताग्रोमासौम्येन 
- छायावृत्तेऽकंग्रा कणंगुणा 
छायावृत्तेऽ्काग्रा BUTT 
छिद्रे स्वधिया क्षेप्यम्‌ 
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छेदनेप्ट TAT AT 
gamat द्वितीयात्‌ 
BRAT, TET 
जगति तमीभतेःस्मिन्‌ 
जनसंसदि देवविदां 
जयति प्रणतसुरासुर 
जलपूररांकृतघटोभिः 
जात्यद्वदयकोटिभूजा: 
जानात्येक्रमपि यतो 
जिनभागज्या गुणिता 
जिनभारगेर्याम्येन 
जिनरस गोब्धिरद्गुणा 
जीवविलिप्ताशेपा 
जीवाशशांकभास्कर 
जीवा स्वाहो रात्रम्‌ 
afer यदंशशेषम्‌ 
ज्ञदिनेऽक्र कलाशेपम्‌ 
शदिने$के कलाशेपम्‌ 
aAa मनुसूर्येः पठित 
ज्ञातं कृत्वा मध्यं wat 
ज्ञातज्ञेयग्रहयो: 
ज्ञातभुगणादिभुक्ता 
ज्ञात: सभाद्ध उदयैः 
ज्ञाते छायापुरुष 

शात्वा शंकुछायामनुपातात्‌ 
ज्ञानकभगराभुक्ति 
ज्याखंडोने शेषे 


ज्यापरिधिस्पष्टी 


ज्यां प्रोह्मशेषगुशिताः 
ज्यारद्धानि ज्या्ह्धानां ज्या 
syrg द्रष्टि द्रज्यान्नत 
ज्यावर्गात्तत्क्रान्तिज्या 
ज्याव्यासकृतिविशेषात्‌ 


ज्येष्टापक्रमभागे 
तच्चापं मन्दफल फल 
तञ्चापाँगा सदशे: 
तज्ज्येंदु शंकुराद्य: सवितुः 
तज्ये परमफलज्या 
तत्प्रागा विक्षेपे सौम्ये 
तत्स्थस्तदव्याससमो 
तत्स्पप्टतिथिल्लेदातरे 
तत्फुटपरिधि: खनगाः 
तत्स्वक्रान्तिज्याभ्याम्‌ 
तत्स्वलनांशकयोगांतर 
E तदघिक़कालोदयवधराशि 
तदभावे होमजपः 
तदगुणिते ज्ये भांशैः 
तहलखण्डानि तदुन 
तहिकगुणा योगादधि 
तःद्रगणंदिनभोगो 
तद्भुजफल कृतियोगात्‌ 
तद्युगवधो महायुगमुक्त 
तद्युदलपरिध्यंतर 
तद्दर्गीतरमाद्य तदंतर 
तन्त्रपरीक्षागणितं 
तंत्रश्र शं प्रतिदिनमेवं 
तस्मात्पृथस्थिकृतादपि 
तस्मात्‌ शी घ्रफदल 
तात्कालिकविक्षेप: 
तात्कालिकसंस्थानं 
तात्कालिकेग्र हैरसकृद्‌ 
तात्कालिकोपरणे 
ताभ्यां सूर्यशशाको 
तावत्सूये राशि न क्षिपेत्‌ 
तिथिगतगम्ये भुक्ति 
तिथिनक्षत्रग्रह 
तिथिभोगनाडिकासु | 
तिथियोदशभागो 
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तिथिविकलषष्टि 
तियंककीलोमध्ये 
तुल्यक्रमोक्रमसमज्या 
तेरुपरितनो युक्तो 
त्यक्त तत्परिधी प्रतिलोमं 
त्रिशत्सनवरसेंदु: 
त्रिशद्गुण स्तिथियुतः 
त्रिगुणमवमाशेष 
त्रिगुणयों रविद्वोर्थ्ति 
त्रिगुगा: शनिरिन्दूनो 
त्रियुणो दलित: शुद्धा 
त्रिचतुरनन्तरषष्टय: 


त्रिछायाग्रज्ञो यः क्रात्त्यक्षाक 


त्रिज्या कृत्याभक्ता 
त्रिज्याकृते ATLA 
निज्याक्षयवृद्धिद्येकांतर 


त्रिज्यादिनाद्ध सममडलांतरा 


न्िज्यांत्यफलत्वतियुतेः 
त्रिज्याप्तांशुभिरुदये: 
त्रिज्यावर्गावुनौस्वशंकु 
fasat विषुवच्छाया 
त्रिज्या विक्षेपगुणा 
त्रिज्याहता भुजज्या : 
त्रिज्याहता युतोना 


| Baana क्रान्ति: 


त्रिप्रश्‍नोत्तया शंकोः 
त्रिभुज मुजौभू भूमि 
त्रिभुजस्य बधोभुजयो 
न्रिमनेवांत्यफलधतुः 
त्रिविषयवेदशक्षांकाः 
त्रेराशिके प्रमाणफल 
व्यंश-द्भागोनास्य त्रिगुणा 
त्यूनाधिमासः शेषात्‌ 
त्र्यूनोचोद्विपदाग्रम 
दकुणंविज्ञावात्‌ 


दक्षिणतोभयमला: 
हग्मण्डलहग्क्षेपापमण्डल 
हृष्टोच्यं समर्पाठ यष्टि 
दिक्स्थितफलकद्ठि 
दिग्मध्ये छायाग्रं कृत्वा 
दिग्मध्ये स्थित दृष्ट्या 
दिग्मात्रमेतदन्या 
दिग्लम्बाक्षस्वोदय 
दिग्वरणावलनवेलायां 
दिनगतशेषदेदप्राणा: 
दिनगतशेषप्राणरिष्टार्को 
दिनघटिकांकितपृष्टे 
दिनदलकर्णंगुणान्त्या 
दिनदलपरिधिस्फुट 
दिनदलविभक्त 

दिनदले कर्ण गुणे 
दिनमध्यार्का क्रान्त्याक्ष 
दिनरात्रिमानघटिका: 
दिनरात्र्यध यश्चरदलाद्‌ 
दिनवारादिः पश्चादुज्जयिनी 
दिवसारद्धोटक्रमजीवा 
दीपतलशंकुतलयो: 
दीपतलशंकुतलयोः 
दुरभ्रष्टे ग्रहणे 

दुजे नकृतघ्नरात्रु 

दुजे नकृतध्नशत्रु 
geez: स्पष्टा श्री 
हक्षेपज्यातो सत्तन्नाशात्‌ 
हक्षेमज्या भुक्तितरा 
हम्क्षेपज्या बाहुहग्ज्या 
हग्गणितप्रग्रहयोः 
 हग्गणितेक्‍्य न भवति 
_हग्ज्या द्वादशगुणिता | 
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ERTS हग्गोलार्धम्‌ 
हश्या हश्यायुवद्ग्रहाक 
हृष्टिगृहौच्यज्ञों य: 
हृष्टिगृहीच्येक्यहुता 
दृष्टिद्र pm 
दृष्ट्या दिनाद्ध घटिका 
gaar बिपुवछायां 
देयमसुताय नेदं 
देवगुरोरष्टरसा 

देवा सव्यगममुरा: 
देशांतर यथाद्रक्‌ 
देशात्तराद्यमेवं स्पष्टी 
देशान्तरे खमध्ये भुज 
द रस्त्रिगुणाः SAT: 
amaraq स्व 
युगरोषुबधोलिप्ताजीवः 
द्य गुरांविनाधिमासावमेः 
यगुरामवशेषाद्रविचंद्रौ 
धगुणयुगाधिमासेः 
दयुगुणास्फुटग्रहयो 
यूगुशास्त्रिशदृभक्ताद्‌ 
IAT कुदिनशेषेः 
थृगुरोन्दुदिवसघातात्‌ 
यदलनतोक्षांशानामेकर 
युदलान्नतो क्रमज्या 
ददले जिनलिप्तोनं 
WWW शंकु न तज्ये 
द्रष्टोदयिकानरिविन्यौ 
्वादशगुशिताक्षज्या 
द्वादशभिर्गुशिताया 
areata: शितांशुसित 
ट्रादशविषुवच्छाया | 
दविगुणपदसँकगुशितम्‌ 


द्विगुणाः कलाः दिनगणः 
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द्वितृतीययोर्यतो 

giat राशिमकराहतवः 
धनभक्त धनमृशाहतं 
धनयोर्घनमृणयोः 
धनुर्यत्र अँकितमंश 
धार्यं धन्‌स्तथाग्न 

धार्ये समं तथावाज्या 


ध्रवकादूनः पश्‍चादधिकः 


घ्रवताराप्रतिबद्धम्‌ 
श्रुवयोविद्देसव्यगम 
घ्व्यापाः कोष्टकवृद्धया 
ध्व्युनमधिमासशेषम्‌ 
नक्षत्रसावनदिनात्‌ 
नगभुहृद्रविभोग्यं 
नतभागज्या द्वादश 

न द्रिहता शी प्रगतिः 
नलको मूले विद्धः 
नवतिकृतेः प्रो ह्यपदं 
नवतिथयो 
नवतेरधिकांशाना 
नवतेल॑म्बांशातप्रोज्य 
नवतेस्तने हं इयो 
नवनगशशिमुनिकृत 
नवमसूकिषु दशम 
नह्यति भूछायेदु 
नष्टांत्पास्वाधस्थो न 

न समायुगमतुकल्पाः 
न स्फुटमार्यभटादिष्वक 
नाडीचतुष्टुविधिना 
नाड्यद्ध न and द्वितयं 


नावार्यो ज्ञातेरपि तन्त्रं: 


नास्तमयस्तत्र तुला 
निगिरति च घटिकाम्‌ 
निछेदभागहाराद्‌ 

निछेदभागहारो भानो 
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निछेदभागहारो ग्रहयो 


निछेदभागहारौ विपरीतो 


नीचोच्च वृत्तमध्यस्य 
नृछायाग्रगजमत्स्य 
पंचगुणा सप्तयमा 
पंचज्यया यतोकग्रहणां 
पंचदशकला हीनेः 
पंचदशही नयुक्ता 
पंचदशात्रानुक्तान्येको 
पंचांबराणि गुण रामपंच 
पंचाशत्संयुक्त dd 
पंचेषु पंच युगगुण 
पदमेकहीनमुत्तरगुणितम्‌ 
परमफलकेन्द्रविकः 
परमापक्रमजीवा 
प्रमालाब्दमिथुनांते 
पराच्य परादिगभिमुखं 
परिकरवत्तन्मध्ये 
परिकर्मविशति यः 
परिकल्पार्क बिन्दुः 
परिधो भगणांशकाम्‌ 
परिलिख्य वृत्तमवनौ 
परिलितीष्टग्रासम्‌ 
परिलेखग्राह्मस्य 
परिलेखोवलिनज्या 
परिवर्ता खचतुष्टय 
पर्वेदोः पक्षांते 
पदचापग्रहरो प्राग्मक्षे 


पश्यति यतः क्षितिस्थः | 


पद्यंति देवदेत्याः 
पातदपमंडलवह्ि 
पातलशंकुमुदयंदुस्ते 
पातेंदुयोगलब्धौ कृत्वा 
पातोनखेर्भाद्धात्‌ 
पातोनतुल्योमगतीन्‌ ` 


qarg विपाददिने रात्यर्धाः 


पिडकफलनविभागो 
पिडतविविकणं quit 
पिडांतरेण गुणितं 
पिण्डे चतुदंशे विश्व 
पूर्ववदन्य स्पष्टं TENT 
पूर्वापरयोविद्धो तुल्य 
पूर्वाभिमुखः THe 
प॒थगन्तरं संयोगो भुजो 
प॒थगर्को दिग्गुणितो 
पृष्टो नेष्टो वेध्यो 
पौलिशरोमकवाशिष्ट 
प्रक्षिप्य राशयभुक्त 
प्रग्रहणकालिकेरिष्ट 
प्रग्रहण स्थित्यर्द्धातु 
प्ग्रहणांत रघटिका 
प्रतिघटिकमधिकशंकोः 
प्रतिदिनमृदयास्तमया 
प्रतिदिवसविसंवादातु 
` प्रतिमंडलपदमाद्यम्‌ 
प्रतिमंडलस्यपरिधौ 
प्रतिसूत्रममी प्रश्नाः 
प्रत्युत्पन्न: EURT 
प्रत्युत्पन्न: परिवत्यं 
प्रथमं शुक्लं रात्रो 
प्रथमद्वितीयनुजला | 
प्रथमे वलनज्याभिः 
प्रश्‍नध्यायान प्रवक्षामि 


प्रश्‍नसममण्डला सुक्रमञ्यया 


प्रशनेपयोगहृतया 
प्राक्‌ गुदितोभ्यधिकः 
प्राक्चद्धलस्नयोरस्त 
ERE II 
“्ागस्तमयों लग्नादूनं 
XRISRIUPQQU: 
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प्रागुदयलगनगूनं 

प्रागृदय: प्रशतासुभि 
प्रागुनभुक्तिरूनो gsm 
प्रागुनमाद्यमधिकपश्चा 
प्रागूनाधिक भुक्तिः पश्चात्‌ 
प्राग्‌ परचान्नतविषुवज्यों 
प्राग्‌ मूल्यव्यत्यासो 
प्राग्वतप्रसार्यं विक्षेप 
प्राग्वल्लम्बनमसक्कत्तिथ्यांतान्‌ 
प्राच्यपरा शंकुतलान्तर 
प्राच्यपरा शांकुतलान्तर 
प्राच्यपरिविपरिते 
प्राच्यपरे विपरीते 
प्राजिशायोगन्तरा विक्षेपांशे 
प्रारोनेतिकरा भूर्य॑दि 
प्राणँविनडिकार्क्षीपड्भिः 
प्रायेण यतः FAT: 

प्रोह्म भुवो भुछाया 

फलं संक्रमणमुभयतो 
फलचापकला गुणिते 
फलविकला वा सूर्ये 


` बहुफलमिदमपिसिद्धम्‌ 


बाहुक्रांतिः कोटि: 
बाहुज्येदुदलगुणा 


बाहु संयोगान्तरमच्नाहाकूत्रग्रयोः 


बिन्दुद्वयान्तर स्थिति 
विदुपरिलेख रेखा 
बुधमंदपरिधिभागा 
बुधशीघ्रस्य खरवांबर 
बुधसितपाते व्यस्तं 
ब्रह्मणोक्त ग्रहृगरातभ्‌ 
ब्रह्मस्फटसिद्धांते: 
ब्रह्मोक्तमध्यरविशशि 


` ब्रह्मोक्तोकन्दु तदुञ्च 


भम्रसाकलाव्यासाद्ध | 


भगरास्याधः शनि 
भगणादिकल्पवर्षलेब्ध 
भगणादिशेषमग्रम्‌ 
भगरादिफेषवर्ग म्‌ 
भगणादिशेषवर्गम्‌ 
भगणाद्यमिष्टशेषस्‌ 
भग्रहयुतिवतशंकु 
भटब्रह्माचायंणा 
भदिनानि ngwi: 
भफलं घ्रोक्तमभिजितो 
भमुनिमगव्याधानां 
भमुनी घ्रुवविक्षेप 
भांशोकफलस्येंदो 
भागकलाविकलेक्यम्‌ 
भागीकृतचलकेन्द्र 
भागो नन्दशशांके: 
भानि घ्रुवपंचाशत्‌ 
भानुमते बाह्वग्राद 
भानोरास्यशवधा 
भान्यरिविन्यादीनि 
भान्यड्विन्यादीनि 
भार्गवशीघ्रस्यांबर Baise 
भावितकरूपगुसाना 
भावितके तद्यातो 
भुक्त रपि प्रदलिते 
भुक्त रूनाधिकनामा 
भुक्तं क्यलब्धदिवसँ: 
भुक्तघन्तरमिष्टोनस्थिति 


भुक्तघ तरेणा मुक्त ग्रहान्तरं 


भुजकृत्यंतरभूह त 
भुजकोटिशशिमान 
भुजगशरारस रामा 
भुजफलगुणिताप्त 
भुजफलचापं HT 
gaart: कोटिज्यां 
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मुव्यासस्य ज्ञानाध्व्यर्थ 
भूछाया तमसींदो 
भूदितगता इवमवधः 
भूषरिधि: खखखशररेखा 
भूपरिधितूर्यभागे 
भूपरिधिसमानषष्ट्या 
भूव्यासगुशोभक्तः | 
भूव्यासेन्दुगतिवधात्‌ 
tanagi तयो: 
मकरेष्टनखैः कुम्भे 
मंडलराइ्यंशकला 
मंडललिप्ताः शेषो 


मंडलशेषात्‌ स्वोच्चं विशोध्य 


मंडलशेषायुनान्मुलं 
मदस्फुट्खंडगुणा 
मध्यगतिञ्ञ वीक्ष्य श्रीं 
मध्यग्रहे स्फुटे वा भूपरिधि 
मध्यग्रासकला WT 
मध्यछायातो क्षविदानयति 
मध्यछाया रिवत्‌ 
मध्यधृताया Ase 
मध्यमगतिस्फुटगति 
मध्यमगतिः स्फुटगतिः 
मध्यमछायाग्रमुदक्‌ 
मध्यमर्फुटांतरकला 
मध्यस्य दिनाँत्यनवाँतर 
मध्यादिनोन्नतांशे 
मध्याद्यमिह यदुक्त 
मध्याहिशोध्य मंदं WATT 
मध्याध्व्यस्तनतांशेः 
मध्येस्तथाड gh: 
मध्योत्तरमेको नार्याः 
मनसं घियुगमिच्छत्याये 
मनुरेकसप्ततिग्रुगः कल्पः 
मन्दफल Wed 


मंदफलस्फुट शशिनो 
मंदांशो नगरवयो 
मंदोच्चनीचवृत्तस्म 
मंदोच्याना सप्तोच्च 
माध्ये: mdp दलित; 
मानविमर्दस्थितिदळ 
मानाति सौरचन्द्राक्ष 
मानाव गुराव्यासाद्ध 
marata षष्टिगुराद्‌ 
मानात्पत्वात्‌ पश्चादृदयोस्त 
मानुष्यपित्रदेवब्नाह्मथ 
मासगुणो यमगुरितः 
मासा द्वादशवर्ष 

मित्वा ग्रहैकदेशे 
मिथुनाहोरात्राद्ध क्रिया 
मुखतुलयुतिः दलगणित 
मुनयोष्टयमारित्ररसा 
qefa घेष्टवर्गागुण 
मूलेद्वंगुलविपुलः 
मृगकर्काद्यादुनाधिका 
भेषतुलादाविन्दो; 
मेषवृषमिश्ुनजा 
मेषादितः प्रढृत्तानार्यभटस्य 
मेषादिषु कर्कादिषु - 
यश्चरखंडकलंकोदयात्‌ 


यः छायाग्र दृष्ट वा क्रॉत्यक्षज्ञो 


यत्स्पष्टीकरणाद्य' 
यदि भिन्नाः सिद्धान्त 
यद्यधिक स्थित्यद्ध 
यद्यधिकमुदयलग्नादूनं 
यद्यधिकमूतमेवं स्वास्त 
यन्मूलं तध्वासो मंडल. 
` यत्राणि मानसंज्ञाः 
"यष्टि व्यासाद्धतु . 
यष्टि व्यासार्द्धाग्रा .. 
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यष्टिव्यासाद्व ग्राप्राच्यपरा 
यप्टिव्यासाद् बा घटिका 
afte स्वाहोराप्राद्ध' 
यण्टिस्तिर्यक्‌ धार्या 
यः सममंडलयंतु र्ग 
यसस्य बनघ्रमागा 
थस्मात्संप्रतिपतिः 
यस्मान्त मध्यतुल्यः 
यात्यूद्यं भेपाद्या 
याभ्यां कृतिरबरिकोन: 
याम्येनोत्तरतोध: क्षितिजे 
यावत्पादाव्मेकागच्छद 
युक्तथार्यभटोक्तानि प्रत्येक 
युगगतराशिमासवधादू 
युगदशभागो गुरिातः कृतम्‌ 
युगपद्युगारुदया 
युगपादानायेभ टश्चत्वारि 
युगभगगणा्भानयाताहर्ग ग 
युगमन्बन्तरकह्पाः 
युगमाहुः पण्चाब्दं 
युगमातवर्षभगणानु 
युगरविदिवसैगु शिता 
qua षँविषुवदयन 
युगवर्षादिनवदच्चेत्र 
युग्मातिप्टशरयमाः 
युतान्यथेष्टघटिका 
ये ज्ञानपटलरुद्ध 
यरेत गुणे शेषयुते 
येरूनो gaa युतो 
योगोन्त रयुतहीनो 
यो जानाति युगगतं 


. यो जानाति युगादिम्‌ 
| योधिकमासावमरात्र 


योनचेत्या द्वितया 


| यो यज्जनात्तेषां स वेत्ति 


यो राश्यादीन्‌ द्रष्ट्वा 
यो वेति राहुमार्ग 
योन्हपूर्वापरयोस्तुल्य 
रदगुणिता सप्तकृता 
रदरसयमला गुणवेद 
रविकर्णंद्ध तास्त्रिज्या 
रविचन्द्रपातलग्ते 
रविचन्द्रयोगलिप्ता: 
रविचन्द्रयोगलिप्ताः 
रविणा भुवत्याराशेः 
रविद्रष्टं सितमद्ध 
रविबिबमेकमर्गाछलि 


रविभगणााप्तं दिसविक्रलम्‌ 


रविभिगणा रव्यदा 
रवियुगभगणां रव्युवृति 
रविराशयभुक्तलिप्ताः 
रविशशितमस्तिवरितं 
रविशशिपातगतिकला 


रविशशिभुक्ती भवदशगुणे 


रविलग्नांतरघटिका 
राशिषु «qu. वक्र 
राशेखनं द्विगुणां 
राइ्यंशकला विकलाः 
राइ्यंशकला विकला 
राइ्यष्टांशेष्टांकांत्यद 
राहुग्रस्ते सूर्ये सर्वे 
राहु छादयतोंदु 
RTIRAT: कुगणा 
रूपगुणा बाणजिनाः 
रूपप्रक्षेपपदे पृथगीष्ट 
रूपाणि छेदगुणानि 
झूपाधिकयोद्ध विषमे 
रूपेण खेनकुयमें 
रूपेणा VITA: 
रूपेन्द्रियेषवो WATT 


( १३) 


लग्नकालायद्यना 
लग्नं तदा शशांको ET: 


लग्नसममुदयलग्न 
लग्नातुत्रिराशिहीता 
लघवोल्पो राश्यंशा 
लघुदारुमयं चक्र 
लघुसंस्यादो परतो 
लंकासमपश्चिमगं 


लड्भासमयाम्योत्तररेखायां 


लड्कोदयचरदलवत्‌ 
लब्धधनुरविरजाक्ष 
लब्धमध्येधः स्थाप्यस्‌ 
लब्धोनाद्रकूलम्बो 
लब्धोनाशी घ्रगतिस्फुट 
लम्बनघटिकालग्नात्‌ 
लंबनघटिका लिप्ता 
लम्बनमकंग्रहणवदसक्ृत्‌ 
लंबनमृणाधनमुक्त 
लंबनिपातांतरक 
लम्बाक्षज्यावर्म प्रोह्म 
लाटात्सूर्यशशांकौ 
लिप्तास्तात्त्वयमहूता 
लोकविरुद्धमभिहितम्‌ 
वक्रांशकस्तदूने रनुवक्र 
वर्गगुणकः क्षेपः 
वज्ञावाधेक्ध प्रथमं 
वर्ग चतुर्गृणितातामू 
वर्गमूलो स्थाप्योत्पद्य 
वर्गाहतरूपाणाम्‌ 
वर्गोन कृतियुतो 
वसांप्रमाराभावितघातो 
वलूनादिशशिवदन्यत्‌ 
वसुबेदायुगनन्दा: 

वारं दद्यात्प्रतिदिनम 
विकलाशेषं सहितम्‌ 
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विकलासंयुक्तनव 
विक्षेपगुग चिज्या 
विक्षेपगुणाक्षज्या BAT 
विक्षेपमानसमकल 
विक्षेपसत्रिराशिक्रान्तिवसो 
विक्षेपाग्रात्‌ ग्राह्यम्‌ 
विक्षेपाग्र पु त्रीन्बिन्दून्‌ 
बिक्षेपत्ये सौम्ये तृतीय 
विक्षेपोंश दवितीयादविको 
विक्षेपो afana: 
विक्षेपो मध्यान्तरमुध्वे 
विक्षेपो यद्यून 
वित्रिभलग्नसमेऽकन 
वित्रिभलग्नादुत्तरदक्षिण 
वित्रिभलग्नाक तिरजीवा 
वित्रिभ लग्ने हक्षेप 
विदिशो' सोम्येतरयो: 
विपरितधनमुणं etes 
विपरीतछेदगणा: 
विपरीतमधेरात्राच्चन्द्र 
वियुतसहिते रविन्हो: 
विषमचतुरस्त्रमध्ये 
विषमभुर्जातस्त्रिमुजे 
विषमसदयोप्रेदि 
विषमोन्यान्येयुग्मे 
विषुवच्छाया कृत्याद्वा 
विषुवच्छाया गुरिताद्विक्षेपा 
विषुवछाया गुणिता 
विषुवछाया भक्ता 
विषुवत्कर्ण विभक्त: 
विषुवत्कर्णेहृते वा 
विषुवत्कशन गुणा 
विषुदपमंडलदिशो 
विंषुवदुदग्बध्नीयात्‌ 
विषुवदक्षिणंतो ` 
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विस्तारायांमांगुजघातः 
थिक्षग्रहाग्र सलिले 
वृत्ते शगेनगुरितात्‌ 
बेदनखा जलधिनखा 
बेदसुरागो ATT 
बेदहनी नवभक्तों 
व्यकदुकला: भक्ताः 
व्यकन्द्दत भुजायाः 
व्गतिपातयोगक्रमयों: 
ब्यतिपातबैबतबहरपति 
व्यनिपातवेधताम्यकं 
व्यकदुफलाक्ता 
व्यस्तत्रराशिकफला 
व्यस्ता चा जादीनाम्‌ 
व्यासगुगां दीघेत्वहन 
व्यासदलमिनरजीबा 
व्यामप्रमागायोग 
व्यासवलनापर्वत 
व्यासव्यासाद्ध कृति 
व्यासाद्ध क्ृतिगुशिता 
व्यासाद्ध कृते मूलम्‌ 
व्यासाद्ध वर्गभक्तौलब्धं 
anag संयुक्त विगुरगास्त्य 
ब्यासार्धहतो बाहु 
व्यासाद्ध नभविभक्ता 
व्येकमवमासशेषम्‌ 
शंकुछाया कृत्यो स्त्रिज्या 
शंकुतल प्राच्यपरांतरं 
शंकुतलप्राच्यपरांतर 
शंकुतलवांकुशिते 
शंकुतलानांतरयुति 
शंकुधन्‌षोऽधिक स्य 
शंकुप्राच्यपरा या छाया 
शंकुप्राच्यपरांतर ` 
'शंकुप्राच्यपरांतरं 


शकुप्राच्यपरांतर 
शंकुर्लबछायाक्षज्या 
शंकवन्तरेश गुगिता 
शशिदिनगुण सविकलं 
शशिनोक्षितः शराविरके: 
शशिबृधसितार्कं 
शशिमानपादवर्गो 
राशिमृगोन्यत्यधे रात्रेः 
शशियमशरा गुणरसाः 
शशिलिप्ताशेषकृति 
शशिवद्वाहुः स्फुटविक्षेप 
शशिवसुतिथिभिः 
शशिविक्षेपाक्रमधनुषो 
शशिवेदामन्दानामर्का 
शशिशंकोी: शच्यपरा 
शाकादिषु शाल्मल्यां 
शीघध्रफलं भोग्यजीवा 
शी घ्रस्फुटाग्रहोनाछेषे 
शुद्धीशबधे शुद्ध SHHATST 
शन्यक्तुष्टय पक्षेंदु 
शून्यविहीनमृरामृणास्‌ 


qaa द्वादशभिः ददिशिभिः 


'शून्येशा यमतिथयः षडगाः 
शेषं तथेष्टगुरितम्‌ 

शेष पदगुणाभुक्तिर्भूपरिधि 
शेषवधादि ऋति 
शेषांत्रिशत्‌ गुशितानस्तन 
शेलेस्तिथिभी uz यंस 
श्रीचापवंशतिलके 

AIT ग्रहित्वा चन्द्र 
ध्रीषेणाविष्णुचन्द्रप्रद्यम्न 
श्र तिसंहितास्मूतीनाम्‌ 
षटुदधिमनवो भूवाग्नि 
षड्गुरितागतशेषा 
षड्भयुतमूनमुदयेः 


( १५) 


३०६ 
५१ 
२७० 
१७७ 
२२७ 
२७८ 
९६ 
७१ 


षड्विशोमिथुनांशेः 
षष्टिशतत्रयभक्तात्‌ 
षष्ट्याविभजेत्‌ लब्धम्‌ 
षष्ट्या विभाजिता स्थिति 
षष्ट्याह्वता शलाका 
षोडशगियिवि योजन 
संयोगान्तरमवनतिशशांक 
संक्रांतिपुण्यकालो 
संक्रांतिस्थो यावकरोति 


. संक्रान्ते राथंती ग्रहस्य 


सत्रिग्रह क्रातिरूदग्‌ 
सहदछेदांशयुति 
सहरशद्विवधो वर्ग 
सप्तदशकालयंत्राण्यतो 
सप्तभिरशेगणिता 
सप्तहत स्त्रिवसृहूतो गुरोः 
समदलसमविषमाणां 
सममंडलगः प्राणः 
सममंडलविषुवतो ग्राह्या 
सममंडलशंकुगुरणा 
समसिप्ता स्फूटमध्यात्‌ 
समलिप्तिकार्कात्‌ कृत्वा 
समसंख्यायां सोपात्‌ 
समायक संयुक्त: 
संपकंमण्डले यः 
सर्वपादानामंतो 
सर्वाणि स्थानानि 
सलिलभ्रमोवलंब: 
सलिले न समं साध्यम्‌ 
सवरशितांशवर्गछेदकृति 
सहिता विक्षेपांश: 
सावनमासाब्दाधिप 
सावनमुदयादृयो भानां 
सितबृद्धि हातिर्वायदि 


' सितशीघ्रस्य यमलगो 


facies स ब्राहाथ 
सिममुण्णतं यतोऽ 
TEANA प्रश्‍ना 
gag गुणा त्रिज्या 
सूर्य्या जिनभागज्यया 
yaa मनुद्वितर्यत्रिशोत 
सूर्यास्तमयादिष्टाद्राति 
मूर्योदयाच्चतुर्थातृदिनपात्‌ 
सपृष्टाद्युराभिदलयो 
सेप्टर्ण छेदगुणो 
सेकादंशकशेपा 
सेवक्रमतुलाध : 
सौम्यमपमण्डलाद्ध म्‌ 
सौम्यादन्धिका यष्ट 
सौम्यादशार्कविषया 
सौरेणाब्द मासतिथय 
स्तोढात्यतोग्रातो 
स्थानाँतरेषु लब्धं येन 
स्थित्यद्ध महृदिन्दो 
स्थित्यर्द्धाद्विपरीतं तमः 
स्थूलफलं त्रिचतुभुज 
स्पर्शान्निमीलनं स्थितिदले 
स्पष्ट तन्मध्यांतरमुणाम्‌ 
स्पष्ट पश्यति यस्मात्‌ 
स्पाप्तांशोना सवितु 
स्फूटतिथ्यंतज्ञानं 
स्फुटतिथ्यंताल्लम्बत 
स्फुटतिथ्यंते मध्यं प्रग्रहणं 
स्फुटमानकलाभूमिज 


( ६६) 


स्वकलाकर्णेन गुगाः 
स्वक्रान्तिज्ये त्रिञ्यागगो 
स्वचतुप्टयरदवेदा रवि 
स्वचरप्रागो AT TAT: 
स्वचराद्ध ज्या भक्ता 
स्वचरामुभिरूनमुता 
स्वछायागशिते वा मध्यगति 
स्वछेनफलयुता हृता 
स्वदिनघटिका विभक्त 
स्वदिनाद्ध परिधिभुज 
CARAT प्राक्‌ EIS 
स्वमृणं ऋमोत्क्रमविधौ 
स्वयमेव नामथ 
स्वविकलपष्ट्य an 
स्वाक्षांशैरुन्मंडलमहः 


स्वाहो रात्राद्ध मुदकदक्षिण यों: 


स्वाहोराद्ध सम 
स्वाहोरात्राद्ध त क्षय 
स्वाहोरात्राद्ध न छाया 
स्वाहदोरात्रै क्षितिजाद्‌ 
स्वाहोरात्र्यद्ध गुणा व्यासाद्ध 
स्वोच्चं विशोध्य कृत्वा 
स्वोच्चग्रहयुगभगणाः 
स्वोच्चोनकेन्द्रमिनो 
हक्षेपं मण्डलम, 

ST हतलांतरजले 
हतयोपरस्परं FS, 
हुतया ब्यासाद्ध WT 
हृतमिदुदिने लब्ध 


SOUND) यश पन फत्‌ 


